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LOCAL ACCOUNTS OF THE AUROJU OF MARCH 8, 1915, 
BY LATITUDE BELTS. 

The reported observations have been grouped b lnti- 
tude belts of 23" each, for, as would be expected, the Jsplay 
had some uniformity within each latitude belt. Compar- 
isons of accounts from nearby stations in different latitu- 
des are also interesting. Much of the information found 
in the re orts collected from the localities fromwhichdes- 
wiptioas K ave been received has beenincluded in tlie discus- 
aions by latitude belts, so those notes mentioning the fact 
of the occurrence of the aurora and perhaps a few generalfea- 
tures of the displa have been omitted, whde all thhc 

have been quoted below. 
524 to 60" N. Zat.-The followin extract is from the 

on-Sea. It is exceptiond for the aurora to produce SUCIL 
striking effects in the south of England. 

.rust after one o'clock 1 weut out into the street to have a look round 
and saw R neighhour, who said he had been watching a red glow i n  the 
s cy as t.hiwgh there w t a  a fire; the direction he pointed out to rnv 
\.'W KE. 
Is we stood talking Y &range light seemed to appear as thou h rhi~ 

ninon \vas rising; we commented on thia aiid said it could not Ee t.hc 
rme P9 th? moon did uot rise till after 3. We then noticed it appeared 
brighter across the fields looking due N. : the sky at  the t.ime was pw- 
fwtly clear of clouds; the rolour of li-iit appeared a light. greenish tirri 
on the horizoct, which the11 cl iuugedho a turquoise a t.iiHo hieher i l l  
t!iu sky. then into a pink t.int and lastly a t  tlie hiqhest puint. ir \ras :I 
rosy hue; the d t . u r s  were then magnificent from t.he horizon tu a l ) i i u t  

one-third up the sky, mid rcmdneii so for urarly ten iniuutes, 1ro:1i 
1 :20 to 1:30; th,? positiou of light was from S. to SX\V--J&. OiT. 
('ir., 22: Mi/.. 26, 1318. p .  J. 

50' to 4 7 3 O  N. Zat.-In this northern belt, for wliicli 
observations from four places are a t  hand, the disphy 
at its greatest extent covered ractically the entire sky. 
There was, naturally, no w&-defined arch, and the 
aurora seemed to have little unity as a display, except. 
perhaps for the unusual amount of red coloring. 

Dsuih Ldx, N. Dah. (90th meridian time), Xmch 7.-The aurora1 
display on the 7th was brilliant and magnificent and prevailed fiwn 
i :45  p. m. to 11 p. m. There wacl no well-defined arch. Many ~treaiii- 
em of light anrl patches of light were prevalent in ell regions of rhe 
sky, being especially prominent in the northeast and northweat o w -  
tJM. The beauty uf this display lay in ita eculiar colors, of which 
the reddish tints were the most prominent. $t waa like the reflectirm 
in the sky of numerow distant c.mflnmtiona. 

Williston, ,V. Dd. (90th meridian- tiii?e), .Ih.ch ;'.--.4n itiitl'im KJR 
ribserved a t  9:40 p. m., rhivh exteilded in azimuth from 128' to :?70°, 
and paduallv extended to  300'. When Brat observed strexmera which 
wre  of any h h y  color reached almoet til the zenith, but by lOiY5 1'. m,: 
had mwed amthmard, passing through the comte1l:ttims uf 
and "Tauriis"; n h i t  10:lO p. m. tile streamers had increi\se-l in 
density, a t  times resemblinq cirrus vlniide: from 10:15 to 10:30 p. UI. 
the streiiiueiw n1.1nu t,li* xeniil\ fa-br allruut 3%' wrrc tiii1.d rt light ; h k .  
which changed gradually to  a fairly bright row color; after 10:30 p. m. 
the atreamera began to disappear, and by 10:45 p. m. t.he aurora was no 
lonqer visible. 

Port Aveles,  Wmk. il2Oth meridian time), March 7.-Aurom ob- 
served on the night of the 7th. fairly bright. no streamers. only a glow. 
473" to 45" N. Zat.-The nine reporting stations in this 

belt indicate that here also the aurora had a ver)- indefi- 
nite form. The whole sky, esce t for less than 30" above 

places the principal display was 111 the south. Theligll t 
was described as brilliant: niid reds, white, greens: and 
yellows were the predoniiimting (*0101s. Tlie tmmuloiis 
motion visible in intcnse <lisplaw was meiit.ioiied in one 
report. In  upper Miclii an, nt least, wire croinrnuiiici~t~ioii 
was renderell c-lifhult.. !There ohserved late, t.lie disp1a.J- 
prevailed. tlimugliou t. the greater portion of t.iie night. 

A Zprm.. Jfivh. i9Otli meridian time), Mirrch ;...-The iluriirid &play 
of the 7th IF&S firat observed a t  7:lO p. m. a diffiised gli)w of simw 
colored light in the southern Pky. At this time the cloude aeri: diwipat- 

extensive detailed B escriptions, and a few others, in all, 

account by Mi. F. W. Venables, 0 % server at South-end- 

Orion 

the southern horiaonumis covered !I .y the display. At  a few 

hgrapidly and soon revealed the fact that the entire heavens were bril- 
liantly illuminat,ed with a ~teady glow. Beyond [?] this glow a band oi 
rose-colored light estended from east to weat.through the zenith. Thh 
band elonly faded overhead and broadened in the eaatern and -tern 
akies. T.st.er the straw-colored glow broke up iuto atmmew and fiher- 
like clourls with the line3 converging at  a point dightly south of the 
xeiiitli, forming a dome-like striict.ure. At thin time the luminouN beams 
assumrrl a tremuloiis mtrtion. procliiting a magnificent. effect in front [? 

by the fwt that it covered the whole heaveris. starting clme to the hori- 
ZOII.  

E.wylith, Mirh. (90th mwidiaii timer. 3fiitn.c.h C.--An aurora m a  ob- 
served IJII t.hiw date fruni S:4S p. m. unt.il 11 11. n~. The aurora vonsiwted 
of two well-defined arches, the largest one extending from about IOOo to 
560' in azimuth. with rtn altitudo of 45'. The Rec:oud and euhnrdinate 
:iwh had ~Iiineii4ww or :rbmit IYC)' to 9YJJ in axiniuth. vith it9 awh of 
30" in altitude. In  appearance and general compqitinn tliia aiirora 
waq the nic& beaiitiful of any ever ohqerved at this station. eurJimsing 
that of Augmt, 1916. As t.he phenomenon .gradually increaued in map- 
nitude. l$;:ht *t.reainem weiv seen t.o be concentrated a t  the zenit11. 
Thnrlt *trtmners were observed to be of bright yell~~wish light. After a 
shnit interval the ecene and color changed tn the mutward. where the 
atrcamers converged and outlined a well-defir~erl circle membling 
n halo of great proport.ious. The outlines of this circle grduall+ 
faded away and a.gain t,he ecene changed. 'l'he streamern turned to a 
naif* alto-stratiis cloud-like form. and, iiitsrmingled in this, appeared 
liimionris Iwiyht red, fiery IightR. Then greenish color8 ap eared and 
:ning!wl mit,h this red, the whole moving in a straight path Lorn north- 
\ved tn  SrJl1thc%d. A* the mwes  inured wrnw the sky, they seemed to 
he at t ract4 to the xcnith. yrwenting tlie apperrrance of s huL% parasol 
ant1 vovariii: t.he Lenith for a large arm arniind. The aurora prevailed 
t!irf.liif&~.)ut !he greater pc)rtion of the night.. 

fAw$tfott, .W&. (90th merirlim t.ine). -Ihrrch 7.-A brilliant aurora 
\\'Y..; ol,serwtl r m  tho 7th from 9 p. m. to midnight. I t  consisted of 
raliiilly clisiiving and many colnrcd liiminoiia pat.ches, streamers, and 
Ha.;h~~u of light. n t  times being most brilliant in the south. Tele- 
gra p ! ~  ani1 rdopl,~mc mmmi:riicrtion was rendered very difficult most 
of the night. 

hhrclt 8:~. Mirit, cwth meridian time). March 7-(I.-An aurora of peat  
Iirilliancyancl unusual color and formation ma visible from 9 p. m. to 
ll:3U p. ni. on the 7th. It formed a complete circle, a t  no point 
appmching the horizon nearer than 35'. From 60' to l l O o  st~eamers 
started about MJo d 1 o w  t.he hoiizrm. The predominating colors were. 
white arid green. with orcasiona.1 stchea of red, which vaned from 
light to wry dark. The red p a t z e s  rLppeared pn all sides, escept 
north, shifting from pout  to pomt, ap earmg a t  timm pale and grad- 
i d l y  becoming very da.rk, later faxing and ralmnst dieappearin 
A t  9:40 p. m. red I V ~ E  the predominating color directly overhead, \vi$ 
very dark patchea on the easterly and westerly quadrants and li@ter 
nii the southpm, aith greenish v7hit.e et.reamera hetweeu and famtly 
dicernible through [?I them: 

Zhituth, Miw&. (90th. meridian time.). .licrrch 1. -The aurom on the 
7t,h m.9 unusually brilliant. T t  waa fimt observed a t  S:hj p. m. and 
consisted of innumerable shita of dazzling white, areas of piilk and 
light t,o dark qreen color i n  rapid anrl rather hewildcriug eequence. 
The display continued with varying !dlianuy until allout 11 p. m. 
after which it. W-M coufinvd to widelJ, acattered section3 of the skv. 
I t .  $30 p. m. the dis lay i:ent.c!red a t  the ziinith with p i ik  and whib 
diafts radiating tlw%&xn in all directions, most of these shafts reach- 
ing i!early to the ladzon. 

*Aibrth,Zd, Mim.-The display waa on when twiligb t darkened 
and \PBB still active a t  20:45 when our watch upon it wascd. A great ' 
green arch extended from the western hwiztm at azimuth 1 0 0 O  to 
pwtern horixnn at. a.xiniuth %go, pwing river the c*oiiNtrll;Etion 4 moil 
in its course. The arch was wide enough to more than cover Orion. 
It drifted slowlv southward until the lower edge covered Sirius. A 
mrrower arch 01 t,he mine color occasionally formed and cliaappeared 
about midway 1n:twreu the great arch and the southern horizon. Above 
the great arrh was allother arch of changeable color. red, yellow, and 
greenish aliite. cnmposed of nearly vertical etreamea. converging by 
pempei.:tive toward a point So to 10' 50llth of the zenith. ThiA arch was 
v ~ r y  bright red. especially hwarc'the west in azimuth 105', where it. 
pervisted during netlrly the whole nf the hour from 7:15 tn 8/15, after 
whirh rloudu interrenrd for a time. During ,art of the time this arch 
pmed over t,he Pleiades a.nd Cnator and Pohus. Toward t.he north 
the auroral display was less brilliant. hut. there was Q low green arch 
:Lnd many coinparati vdy nnrrow &rea.rneiv of red and yellowish color 
wmverging toward the zenith. 

bt I) p. in.. when t.lw PlIJlld9 J:wtiallv cleared amhi-. the red display 
hall cetrsed nud t.hr green tvm few active. althilgh St covered a large 
part iif the sky. .Uwrit. 9:Y5 the red digplay again became active, but 
wa+ mostly in the nnrt-hern half of the sky. The p a t  green arch in 
the mathern s!cy broke up snd almost completely ranished. T&er the 
whole northern half nf tho Hky was tilled wit.h streltmerw. m n d y  green. 
converging tlJWil.rd a point 10' smith of t.lit! zenith. 

': Reprinted from Popiilar Astronomy, No. 254, .i[~ril, 191% yp. 277-278. 

of the rwe-colored barkground. Tlie whole display wag charact,erize d 
T t  disappeaird at  1l:Iri p. in. 
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.4 60"- r i m  telescope was turned upon. the bright green arch and 
showed %e auroral line as very stron mth four famter lines almont 
equidistant fFm each other, the four& b e i j  near the position of the  
F hydrogen line. The line at E was invisible or exceedingly faint. 
When the spectroecope was turned on a very bright red streamer one 
line could be seen in the red, not far from the C line of hydrogen. 3fy 
impression was that this line was farther than C from the aurora line. 
but I had no means of measurement at hand. At times I thought I 
glimpsed a line in  the ellow also, but I could not be sure of this, 

As such auroral displays are usually associated with extraordinary 
activity in the sunspots, we took advantage of the next clear day to 
examine the sun's surface. On March 11, the first opportunity niter 
March 7, a large grou of s ts was noticed new the central meridlan 
of the sun on the n o d e r n  gmisphere. The group was approdmately 
100,000 miles long and the chief spot. nearly 20,000 Files in diameter. 
showing evidences of violent internal niotions.--H. C. Wilson. 
Bisniarck. N. DaE. (90th mraridian time), .lfcird '7.--An unusual BII- 

iurral display in the southern sky was observed from 8:lO 11. ni. to 9 p. 111. 
1)iiring this time there was :I hank of  dense cliiuds esteiiding s111np the 
s - d i e r n  liorizuii to an alt.itude of about 15". Above this bttnk of 
tkuds was an srrli of a ~ l r ~ r a l  li lit ext.ending tu tin alt.itude of abI)ut 
45". The extremities of t.he ar& were not clearly defined am iicvtjt11Lt 
( I f  t.lie presence of the clouds. A l s i  a l~zind of irregular width, fnim I. til 
Zo,  extended from azimiitli I I Y  ncn~ss the sky to azimut.11 2113'. At 
times streamers would radiate h i u  the middle p i n t  irf  t,liis band, a b u ~ t  
so south of the zenith, occasicixdly in all directifms, but 1ntist.ly in  
arcs of 15 to SOo adjacent to the band. The ivi1i:irs of tlie streamem and 
hand varied from white to pink. There was no intlic-at.i~ni i i f  a i i n d  
light in the nijrthern sky u t  this t.inie, but a IiiJrthorl! :iiirmi mi* re- 
ported as seen between 70 and 11 p. m. the mnie evening. 

IIdnici. i1f0711. (105th meridian t.ime), Vrrrrh 7 . - ih  unusually I d -  
liant aurora wm observed on t.he 7t.h. It was firet. observed a t  i:*3J 
p. m. and continued till 11 m. when no further attempt vas made to 
ohserve it. The arc waa in$ikinct and t.lie exact. posit.icm could not be: 
det.erniined on account of cirrus clouds t,hat covered the nnrtliern hall 
of  the ~ky. The light was a pale green and very 1Jright and the northeril 
sky Icmked as i f  there waa a great fire reflect.ed from AOme distant. point 
and the sky was especially briglit in the northweat, whic-h was prolJal111; 
due to a lesa amount of clouds in t.liat section. The light appeared to he 
steady and the usual pulsations were not olisexved. 

45" to 424" A'. ht.-l'he 33 reports from t.liis Int.itude 
belt indic,ate t.hat the aurora was most brilliant here. 
Some observers described the light,s as equal to two- 
thirds to fully as bri h t  as full moonlight. All the skx 
except for a small dar 5 - seameat in the.sout,h was covered 
b;v t,he display. Reds were mentioned at all st,at,ions, 
greens at  most, whites and yellows at a pea t  many, 
pur les and blues at. I few, and even the cwlo~s of tlw 
rain ow at one. Plashing, >ulsa.ting, or ciui~ering~st,rt?tn~- 
ers were obsen-ed everyw iere, and at some points tlw 
vurtain-like waves characteristic of intense auroral u r c . 1 ~ ~  
seen at, a high angle. The display lasted from dusk t.iU 
several hours af t.er midnight. Telegrapliic communica- 
tion was report.ed tis hindered. 

Bw/in!i!on. 11. (75t.h meridian time). Jfnrdt ;-,~.-..Sui~ra w a ~  
hrst  ohserved at 8 I J .  in.. in the form of st.reamers of red, green. and 

' yellow. changing color frequently, azimuth 90" to 980". altit,ude !W. 
A t  10i30 b. m:bright auroral corona had formed. I t  11:30 p. ni. 
the corona began fading out. The display ended during tho njRht.. 
It was unusually brilliant. 

BuNaln. X. I-. (75t.h meridian t.inie). March r.-On Tlirirrday. t.lip 
7th. an aiirora was ohserved at. 7:45 p. m. A red arch extended upward 
from ai~osont 135" of azimuth topabout 70" in  altitude and ciirved hark to 
the horizon at, about. 295" of azimuth. White rtreanwrs extended from 
the nort,h point. of t.he horizon toward t.he zenith, reat-hinp r ip  tn the red 
arch, and green and blue streamers froni $he north point t.n the rwl art41 
weaterly from t.he zenith. By 8:30 p. rn. the rnlonng had diaappared 
and the whit.e etreamercl and lianrl hacl heconic. vwy faint. .\t 9 1 1 .  m. 
t,he aurora WBA no lnnkvr visible. 

Cantofb. N. Y. f75tii meridian time'). -1fwrh ;.---lMliant display ( t i  

aurora from i p. in .  tn 11 :30 p. m. Entlre Pky rovered at timw with 
diffused light of nitwe than ordinary llrillianry. making light Bt timrii 
equal to t\n-o-thirtl* full niotm. A\ varivtv of rnlors ran,ginp frnm grew 
to purple and cwniinr made an i in i i s id  sigh!. I'ronoiinc~ed arch i l l  
themiith 9 tn 10:20 p. rn.. with st.reaniers rewhnic exm.tly tn tlw m i i i i l i  
from the arrh. 

O s v q ~ o .  iV. 1: (i.itIi meridian time'). 3/nwh :'.-.... \n aurawd light :YBP 
visible at 7 3 0  1'. 111. [t. I-onsisted nf an arch nT ah~~i i r  15" altitirrl~. 
rxtendinp irani northreal to nearly w s t ,  snd thm.  WIW r;lwral w ~ t -  
tcred lwania of light .It 8 : I O  1,. t i t .  g w r i i a l i  t I w t t F  d 
light exteiided from the ~ ~ 1 ~ 1 ~ ~ 4 ~ J I l  to t l i t 3  zciiitli. 11111l fro111 wwt 1 4 1  ~ W J I  , 

t \ 

\.pry dark inside 1,1ie art$. 

B yreeiiish tiiil. 

Thc display wm greatly interfered d t , h  by c-louds which were moviiig 
rapidly frtim the west. and at 8:13 p. m. t,hey shut out, the light entirely. 
:\t 10 p. 111. the aurora was agsin visible in the south and went. Tii the 
south it WM a diffiised white light taxt,endinp nearly to the zenith. and 
from west to east. I I til this 
\lour there wiisyclry litt.le if any niilt.ion tn the ljeanir asf tiglit."I* * 
The timca oi yrrAa.trat. I~rillianry war 1'rcini 1O:;:O 11. 11:. to 11 1). in.. wlii~n 
wide beams of  highly c*olnrd reddiP1i and pinkish light. extended from 
all quarters oi the hoiiznn tn t l ic  zenith. giving t.hp sky nincli the same 
up earance as t.lie rciflwti1m i r im a largv tire. A t  1::W a. in. the light di all indecloii t. 

Qmnd Rapids. Y i r R .  !90th nirridian time!. . I f r r r d t  ;.--A brilliaut. 
auroral tlitqday RUT obsercerl on the 7th froni 9 p. ni. till near midnight. 
Red. pink, and green colors pred~~niinat.ecl. aiid t.lie beams traveled 
rapidly in curtain-like wavits f rnn~  wer~ 111 vast mid nttaiiied 1 1 1  altil I I ~ V  
of 90'. ;\zimnth 13.5' to 3 5 * .  

Ltnbeiug, Blich. ( 9Ot.h mrridian timr I, .Ifrrid ;.--An u~iusually 1)riI- 
liant aurora bnredis i~cciirrcd in the night. of Jlarch 7. lietween 7:W 
and 10:30 o'clock. Thc. display IJegml with luminous bands arrofls 
t.he sky, from west to emt. l'heae increased in brillianry and a faint 
reddish color began tlJ be qq~ii.rv~it, in  n Land extcndin upward froni 
the western horizon. ahnit half wiy to 1hc zmitli ;mf abciut 10" in 
width. This 1~and became uiorv highll)' c-nlnrcd, and others YO011 
appeared. small arc near the 
southern horikcm, \vas fillet1 with Inniinous c.lniids. and by 9.30 11. m. 
t.hese had taken on inany lirilliniit colors. deep red predominating . 
l'he 1ir.nveiis seemed to be c~o\crc.il by a c.:inopv oi film in the fomi of 
I ) ~ I I ~ I R  aiid st.rennicrs. c~~i\crgiiig i i t w  II IV zcdtlr, iind variously and 
brilliantly rolord. After 9::W p. ~ n .  t,Iw rolnriqg jirarludly faded aud 
the bsnds :tnd streaniers alowly rligap ieari4. Wit:  whole display W:IS 
awe inspiring and m:tny peoplca wero /nght.&ied by it. 

Liidhqtoii. Yirlr . I 90th mcsridian t,ime). J h d  ;.-A \:cry reniark- 
able auivm 1~ega.n at. RlJOl l t  fi:AO p. in.. with a diit.ish arc-h in  
the north whose altitude of aum~nit ~ l ' n s  TJ* and :izimiit,h of extrem- 
iti- lWo and 2 O 0 ,  aiicl with wliitidi strmmers reaching from near 
the horizon at places all along the north through rhe arch arid up 60" 
or more. The stremiera niovcd toward the w s t  . Near each ext,remit.y 
nnd slightly above. was a patch of recltlish light. The red increased 
and at 7:15 i t  was all aloug thr ar14i. 'I'hr? arch in t.he north gadually 
rose ani1 probably pamed owrheatl: 1 ~ 4 '  i:-10 p. m. it was in the south, 
with altit.iide of summit 3 J G  and aziniiith of extremities 100"aiid 570". 
13y this time 1mtt:Iiex and strcanicrs were over most. of t.he sky. I11 
the northeast aid  a l p 0  in ihe iinrthwest wad a large patch of red. The 
arch cont.iiiued in the south until about 9 p. ni. and was whitish and 
5' tolO' inwidth. At.X:55p. in. thercwere grtut whitish shceta,mody 
in thc routheitst. From akJ0111. 8 11. ni. to 1at.e in  the night a crown or 
ccntcr w:w observed o\-c!rhca.rl and slightly southeast of the zenith. 
A t  9:S.i p. ni. a great. dome or canopy covered somewhat irregularly 
almoet tlie whole sky. The crown was just  southeast. of the zenith. 
as Pt:tteil nlmve. and gmat. sheet,# aiid strea.ks of white and red diverged 
i n  d l  tlirwtioes. Rcarhing to 31)' west. of the seiiith was a large area 
nf tIatn,ing red. Theram n-w red alsn in the cast. ]Jut fart.her down in  the 
diy. rlle display at t.hia t.inie was brilliant and ini ireeaive. Long 
strearniw were present nioat of the evening and drilt.ed toward the 
wrat.. Piwtical no Hashing WY observed at any t.inie. The tliqday 
rliniinished after 10 11. in. and diwtppeared by about niidni-ghl. 

Scigiucor:, Midi. (90th niericlian l inie'~.  Jfnwh :.--Ai magnitwent dis- 
play nf aiirora borealk was visible s t  430 p. 111. 1:roni a point of a few 
degrew sc111t.h of the zenith. widening rays rstendecl in  a11 directions. 
reiching to the hoiizon nn the enst, west. am1 iiorth, hut being coni- 
paratively short toward the1 riiuth. The rays were mostly of greenish 
tint, wit.h some yellowirh aiid purple, whilr l~road hands or patches 
nf blnod red appeared iii the rsaHt and west. a t  about. 4.5'' elevation. 
New t.he northern hoiizon the akv way R deep sea-gem mhw. The 
display waxer1 and wanetl fnr a few uiinut.es. lrut. the red cnlorliarl inost.ly 
dim peared by 9 5 0  I. m. shilr. the g c v n  wits a l ~ o  f:idiiig. Although 
the Feaut,y of t.he cotor soon iIiqq)wrwl,  ran?;^ #i f  white or u vcry 
green cont,inued t,o wdiate frnni the focal point. irntil after 10 p. ni. 

Citizen- rr-p.ytpd tho :ii-r1.1:4 : - 4 n  visil~lv I . i?~v: i+n  I ii11d :; :a. in. mi 
the St,h. Lilt ti1.,i ut., litiliiani ~N I I I I  thr. Iwevious evening. 

/A  C'rosrc. 11%. t 91th meiidian rima,). Mi/rcIt ?-$.--A Lrilliant display 
nf aurora wns observed 011 rhe ith. and cclntinuinginto early a. m. of t.he 
8th. Deep red and hrigli t yrwi i  wloip were not.ed "for the first t,ime in  
this vicinity.'' 

('mnsc, W i s .  (State S ~ m i a l  %.hod). Miirrhi.--On the evening of 
Mari:h i there occurred st. 1 it t 'rwse. \Vis., the finest display of northern 
lights that the writer has ever seen here. There seems to be no record 
n i  rwmvnbrtmce of any eqiial dis Bliij. The lights were observed more 
or  less from i:30 t,ill 12 p. m. '/'he ;jest were seen from 9 9 5  to 10:-L.i 
1'. ni. Ihtring this time shafts oi light starting from t,he horimn w-ould 
shoot io thp zenith. Thesv tjhafta would be in the north, northeast. ajr 
nlnrth\vrst. After these started. others would follow them till threts- 
fourths d the heawns wcrv rovercd with these shafts of light, for they 
1.x t .rwt lvt l  south of west ant1 wuih of east. In  the parh of the heaveiia 

In the west t.here were a few streamers. 

E\- 9 1). in. the eiitirc skv, exc~pt  

- .. . .. . _- . _. . . __. . - - - .. . . . . 
* Reprinted h im Science, Mor. 'B, IY lY ,  yp. 314-315. 
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fartheat south the shafts of lightwere broken just below the zenith, but 
i n  the other parte of the heavens the. shafte were continuous from the 
horizon to the zenith. The shafts did not flicker or flash as observed 
a t  other times, but remained stationary for a period and then died 
nut. 

-4fter thc 
shafts had been established famt tinges of red appeared, which hecame 
hrighter, till the heavens from ihe northwest to the northeast and for 
three-fourths of the way from the horizon to  the zenith were covered 
with a bright crimson-red glow. The scene wan magnificent and never 
til be forgotten. 

The ahove light forms would stay for some minutes and then they 
would all die away and leave only a greenish hue in the north. In  a 
:err minutes more all would he repeated again. This repetition x a s  
noted several times in surressiiin. till nlinut 10:45 when it :ill farlrd 
into the preenkh hue. which lasted an hour. 

Other colors were observed aw yellows and purples. These were seen 
iis faint light towurd the zenith,but the yrciminent colorwas the red, 
n-hit-h with the definitelyfornierl shafts gave a special character to these 
ri,~irther~i lights which will be easily remenihrred Iiy the ohserreiw.-- 

.II~lisoii, 1t-k.. Vurrh 7+.--.I rcnxirk;rMy tn~lliant. aiiirir:i I J I ~ ~ I ~ ~ s  
[~it~riirred] on the night of IIarcli 7-8, 193s. The illuminatiiln I J f  t lic. 
Sky was noted as solin as twilight had p”sseol irwaj-, and had nnt ended 
;it lialf an hnur after mitlniglit. The intist nt)table featurea were tlw 
Iiriglitnt~ss of the red green colla n ring, the extent nf the illti~ninatir~ii. 
wliirh awered tlie entire sky. and the intensity nf tlie eartli-current 
1listurb:mces attending the hcwin~ennn. * * * 

The illuniination ras brighest nverheall, tin Lrcclmnt of tlie dearwss 
O B I  the sky there. hilt stripes and “c1oi1ds” were &sen-erl qiiite as far 
III the south 88 it was possible to nlnke tlieni tmt, rertainly within 10’ 

The most remarkable thing TI”S the colurs eshibited. 

1.  11. BTthtfill. 

t J  tlie southern horizon. 
The “radiant” of the nurirrtrl ra.ys wis ahout 5’ south of the zenith, 

as iiidged by the eye. 
The earth currents were especial1 strong a t  7:12, 725, 731. i :42.  

and 7:45 p. m., 90 meridian time. L these times they were strong 
imough to %rc”acrom the o erator% keys and put. n stop t,o tde- 
gra hic communication.-E. R. Biller 

&arlrs City, Iozoa (90th meridian t.iie): March 7.-Aruora was Biwt 
observed at 6:40 p. m. There was then a dimly defined dark arch. 
the ends on horizon a t  130’ and 290’ 3zimut.h. the apex about Go 
altitude: 40° to 45’ of the sky ahove t.he :uch W B H  suffused in white.. 
green, and yellow, while from the western end of the srch :I slender 
rose-colored plume rose to d h i n  10’ of the xenit.li. It way the l d -  
liancy of this streamer that first attract.ed at.tention to the disp1:iy. 
.kt 7:15 p. m. the arch was pla.in, and from it. estended upward quiver- 
ing rose and whitp streamers, those froni the center reaching the xei1it.h. 
Between the white and rose there were broad bands of green with 
na.mw yellow and violet edges. This formation soon broke into 
hlotches or fields of white or rose on a green background. At one time 
t,he ent.ire Great Dipper was enveloped in rose, the stars shining t,hrough 
it. with undiminished brightness, with shafts of white separat.ed bv 
streaks of violet and yellow standing out southward, apparently hori- 
zontal. A t  9:5S p. m. the arch w.79 low on the horizon and dim, above 
i t  to zenith were broad, pale. white, green, and yellow streaks. Pud- 
denly the base of ener shift,ed from the a.rch to overhead. Imme- 
diately around zenith Kmps of white formed around a circle of blue 
sky some loo radius, and having a bright star in ih center. From- this 
wMtish ring streamers shot outward and downward in all directions, 
those to between 130° and !TOo azimuth connecting with the arch, 
those to the southward ending when about 45O above the horizon. 
The streamers were of rose. nolet, gray, and ellow. and stood out 
under a reen sky tilled with twinkling stars. 8ne  sthking feature of 
the dispfay waa that no matter how deep or brilliant the intervening 
colors were the stars shone through undimmed. This formation 
remained intact for several minutes, then broke into groups of coloring 
which gradually faded. The dieplay ended about 11 p. m. 

D h q w ,  lovw (90th meridian l.inie). ~lfflrcli ;’.-The auiwra liiirralic 
on tlir rvening of t.he 7th yas nnc nf thr. lirii s i  rvrr nlistqwrl a1 
Duhuqiie, raven wurpawing in zrantlriir. th.. \wndrJrful aurnra (.It’ 

.\ugust 3, L910. . 
The aurora \rw first o1)servrd al. i : l 3  1). 111.. ~vr~nsistiny nt that hour 

of a. broad glow or hand of light cMmdiiip across the iiorlhwii sky 
from northcast to northwpt and high in thv hcnwns. r l ‘ h ~ a  aurora 
increiised in brilliancy as t.he evening prrtgwssed, and wtifi at. its b~ 
Iwtwcen 9 and 10 p. m. At 9:30 p. m. t.he entire sky rescept closr 
t.0 the horizon) was filled wit.h quiwring streanim or wavw of light. 
c*rlnwrging owrhead a t  a central Mint about 5’ to 10° sout,li nf the 
xc-nit.h. The etremiers were well defint d, as  though coming frnni 
gt,a rrnhlighta. 

The most distinctjve frature CIL t.hc aurora waa the colors, p w i  
aiitl red predominatmg. dt. 9:45 p. 111. the greater portion of the 
riorthwest,ern mky was a brilliant rcd, which’ changcd to grwnish 
by 10 o’clock. At, 10 o’clock a 1,right. red streamcrr canit‘ out of the 
teast (sli htly uorth of raat) ant1 in a few niinutvs bruadencd out 
toward &e north, and by 10:15 cowrrrl thv grrater portii:i, d the 

northtastern sky. By 1O:M . m. the northwestern sky had changed 
to greenish, and red a peare5 again in  the nxthwrst and overhead, 
but not .w vivid aa begre. Perha s the best d Ecription that can be 
given of the colors is that laqy fands or patches of red and greeii 
moved about over the northern half of the eky for nearly two hours. 

Another prominent feature of the aurora was the niany distinct 
patches or group of light, resembling thin whitish clouds. They 
w t w  numerniis overhead and looked like cirro-stratus clouds of irregu- 
lar shape. There waa a decided contrast between the clear sky and 
the cloudlike patches. Where there were no atches the stars shown 
with much bnlliancy, but through the cloudkke patches thr stars 
shone only faint1 
-4 Dubuquer wto spent hicl rarly life in Norway said of thk aurora: 

*.It waa tlie finest T have PFW seen in Aniwica. and nwmhled thp 
wonderful auroraa I used to sets in Norway. (w.rpt that thin arch in 
the north wzp inc.onspicuous.” 

Skurihrr .  K?yo. ( l W h  Ineridian time). .Iforc.h ;.--l;rilliant aiirora 
borealis ohserved early on the evening of the 7th. The first nlwrva- 
tion was at 7:40 p. m. local time, in the northwe& where a fire-red elieet. 
irbout 5’ wide extended upward to 4:’ or ,5O0 altitude. This was fol- 
Inwetl in a few minutes by a shaft of white ntlt so tmad. but reaching a 
higlier altitude and located near a point nearly due west. Shortly after 
h e  display oi red ceaaed in  the noi-hhweRt the eastern sky became red. 
the depth of color varying from n ~ i u t e  to minute. At times half of 
the nnrtheastern eky was red, the ap earance a t  timw being thst of 
reficctions from a 11uge fire on the eartx. Rut the shifting of the sheet, 
its advance and retreats with the appearance of strramers of white 
within the red and at  tlie border. gave proof of auroral display. At  8 
11. 111. a shaft of white 15’ to zoo long and about 5’ wide, WIW visible 

a few niinutea due east. Then the red with streamers shuoting up- 
ward near to the zenith appeared acrom the most of the northern sky. 
Xo observations were made later than 9:15 p. m.. but ohservers on the 
mountain9 report displays up to midnight. 

C’mw Hill .  Wyo.--A few ininutes aqt 7 IJ. m. a wierd-unearthly light 
appeared owr tlie entire heavens, ilfrinhating the evening pky ; simul- 
taneously sliafts of lights began to display to within 20’ of zenith, over 
the entire space tietneen northwest and nnrthewt. The dipplay was a 
clety red. The line of coloriug aa* v c ~ y  marked and dit1 not merge with 
tlie other light at all. “lie auroral cloiids moved very rapidly toward 
the nortlirvcst. At 7:30 p. m. the c*lowls oliffiiwd into r-ontinuous light, 
mveriiig the entire sky. eswpt B semicircle allout -1Y diameter in the 
-41iirli at t l i c a  1it)rizon. This routinned till x 1). in. when the red light 
~11d~le111y (.hanged into orilinary light. and the display began to wane. 
\ t S: 15 > in. thc diqilay shifted to a ptwition. from northeast to about 

11)” iiiirtk’nf east. and tlic soiitli half of the illumiiiation was red. The 
illiiiniiiation varied in intensity till 9:aO 1). In. wlien I rdireil.-P. -1. 
/ r r l l ~ l l l l i l t .  

Hitron, S. Dd. t 90th meridian timer. .Ilrrrch ;. -.\ brillivut auroral 
(lis )lay was observer1 rliiririg the evening I I ~  March 7. H o r m  :ifter siinaet. 
:\nA while the sky ww3till quite light in the west, it \\-:is ilhwi-veil that 
thr light was iint f:itlinr natiu’:illy fmm thv nlwtcrn sky, trill th:d then2 
ww a flare of whitish liqht estentlinE 1111 tciwml the zenith f ~ ~ ~ i n  .I posi- 
rim a few degrees iibvive the h~,rizon n little snutli I f i l i i v  w s t .  Soon 
after, n redaw t>fligIit I q a n  tn appear extending up fum ii little south 
of tlie northwestern hiirizon and redi inq almimt tn the zenith. ThiR 
western red arc w:w at first narrow, less than a degree, and consiqttd 111 

hands IBf  dull-brirk rvd light which at fimt lay quite parallel wi th  thr 
arc but later. 73-15 p. ni., when :G romplete arc ivm formed with ;in q i e x  
in a crown of whitmh liKlit a degree or si1 south of the zenith. t h t w  red 
hands. which were mnre or lesa pw.~llel, veered sci :is to c n m  thr arc 
at an angle of ahnut 45O extending frum north t r i  south. At i : l Z  the 
arc was complete; the western portion being narrow, innre nr less ne11 
defined, and ciusped by brick-red bands of liglit; tlie eastern plrt iw 
IJdng Imader and composed of white light tllut l>aIh ined out tumrrl 
the siiith several dr:pes in places: the crcwn being a patrh id  white 
light a little sonth nt the zenith. where the east and \re& arcs jllinetl. 
The sky to the twuth of the arc fnr nevera1 degrees appearerl vlIvered 
with a thin high rluud that wac lit irp in a n  irregtiltir n u n w r  and 
rc.flerted light firm tht> arr; stam \i-err visihle tlm~upli thiR, 1) i i l  rinly 
the Itrighter stars wwe visible tlin~iipli ilie :in* itseli ’l’lw laiirlsrape 
was 1ightc.rl with a tloll reflectiim n~ from ii dist:ult fire. Tllc ntlrtli edge 
t i f  tlir arc. w u  quite well defined and the sky beytmi dark nncl clear 
( i f  c l i i i idp:  the stars of the great dippcr ~Iinweil brilliantly. a Iwizlit star 
in ilir east, prc~hably n planet. was also in this cliirk area. .it 5:55 1). III.  
si’\ era1 sharp narnw bands ap )(wed r.tdiating fnm tlie north in tlie 
rlark prirtion of the R b  west cll t l ic.  great dip jei : hy P p. m. they lint1 
 far^ away. Prom 755 p. m. to S:I? p. ni. t t  Lial1e arc increased in 
hriglitness. and the eastern half twk on inore 111 tlir appearanre of the 
western half. At 8:03 p. m. a curtain of liglit appfiir~d to radiate f n m  
the crown of the arc slowly t n  the northward, renclinp the nearoar stars 
of the great dipper a t  S:13 p. m. Imking up at thp crown of the a n -  
the impression wa8 that a curtain fJf light was unfolding and drop in:. 
from a great distance toward tlie observer. From 8:12 to 8:15 the fglil 
diminished: from S:15 to S:30 it increased again e~lme~rhat, aud re- 
mained tibout the same until the whole lhenomena was obncured IJ.V 
cloiidn that moved in frnm the northwest &ont8:15 p. m. Later, a l m i  
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1.0 p. m., it waa noticed that the nurthern sk had a lumpy red a pear- 
ance as though red li h t  were beingreflected !ram stratocumulus c~onds. 

R a p 2  CXty, 8. On$., ,Vardt $.-An auroral display of unusual bril- 
liancy and beauty was observed on the 7th. It was fii& seen a t  7 2 0  

in. local time) and ap eared in the west t18 a red light that reacm- lied a.\ai-ge fire. Aziinuti POo tu 130'. This light shown red to an 
altitude Of uppr&inately 40'. -4t about 8 p. m. the light. in the west 
rew dim and an exceptionslly fine exhibition appeard in tlie ng irth, 

geqinning a t  1:W' aziiniith and eTtending t l t  220'. This cliqdq- pre- 
aented tlie usi.iiil st.re:i.niws slii~z>t~iii~ upward fr- mi t.!te h ~ d m  111. wliic~li 
ranged in :dtit,iule f rc i i t i  4po :it the elid# t : i  60' in the center. KII 
hande ;it- *.i-ell-ilelined iirrii weri* seen. Tlin lkdit w:is rwl new' die 
horizon and t,he streamers preac?nt.ed :I. rr?ddish-y~:llw :tpIw:irmiv. 
The pheniiint~ni-in disappeared at almii t  10 p. 111. 

!$io to 40' N. la.t.--The 34 re iorts from this belt 

the zone of masimum, for most, of the display was in 
the northern half of the sky, although a t  some places 
the southern aurord arch reac*liecl clou-n more thau 
hdf way from the zenith to the southern horizon. 
The iiitensit of the light is described ILS nearly equal 

shades of red, white, greens, yelIows, blue, purples. 
and ewii orange-d1 together. 'the esseiitid prismatic 
colors. The brilliant streamers fltlnied, jndsated, flick- 
ered or waved for brief periods, at least: a t  most p1ac.e~. 
The aurora was seen first at ilusl,i. xiirl lastm. a t  some 
stations in the early hours o l  the follw~ing nioriiing. 
Wire coruniunication difficuhies were nientioned Ionally. 

Xw h'cdjird. Jlms.*--.it 10:30. w l i ~ w  trlii. :i..t,ivity n w  :it. it. 
height, the cutire us,rt.liern &:* Y;'LS. : L ! I ~ . I Z C .  1vit.h ywiiIs11 d r i 1 1 .  
light, nit11 tvuutless atrealnew I ~ I J I I ~ , ~ I ~ L I , J I ~ ~ ~ ~ ~  t!srl i!i# uli t.inviwl 
the zenith, Ihe light Ileilig ~ 1 n I s i  as ;.riglit :IS i~i:.~~.inIiglit. * * * 
The eut.ire heavens. with the exceptiuu o f  B s p s w  ui YlJ l l l l l  ::O" 
from the sout,hern hiirizon, was c~lvered nit.11 a 1uini:iIius cloud-libr 
forniation very siini1:ir t!, tlie k~uii!iar ,' niarrh's tsils" exi*ept t h l  
they were cuiistsutl y i k m g i n , ~  form. altpeaiing and disalipeming. 
streaks i r m  n1)rt.h. south. east.. and west cvnverging in rinc. siilall q 1 . 1 1  a 
little south of the zenith i n  the wnstitllation 1;pn. just. exst. ! i f  the Sicklc. 
Very gradually. while all this WM at. ils height. a iitiiit. c m n g  red I ia 
Rome places pinkish) ~ O W  appeared, arcliinq the entire heavens from 
emt. to west. This Tom slowly deepened 'in color. advancinq froin 
light red succeasivefy t,lirough verniilion and ciinwon n i  dhTeren1 
int.ellsity in  different parts of the sky. until it vauished in dJout hali 
an hour's time as a very deep purple barely dist~inguishrbl~ truni the 
ordinary color of the night bky. -411 through this beautiful glow the 
greenbh light constantly waved and shimmered like a sil!: tlig hlnan 
out8 by the breeze. The peculiar part of the display m a  that at 1.11~ 
north, where the greenish light was the most vivid. t.here waa nut the 
faintest trace of the red glow, that not commencing until an altitude 
of 60° or more waa reached, while it descended all the wry to the 
horizon in the east and west.-Vincent Francis. 

Ilarrisbiwg, pa.  i5th meridian t h e ) ,  :Um-clb 7:- At aliont i:30 p. ui. 

segment t-xtcnding from tbe hxizon to 1rl]i)11t 50" alt.itud-. In 
form it reaeinb1t.d a sunrisn, but thc brighter illumination apprard :tt. 
the outer edge of the arc rather than at the apparent contc.r of tlir? 
segment. At 7:45 p. m. around the illuniinated segrnviit. thtw apprsri !l 
b~anis of light ap arentlv enianating froni thc ou1.w vdgc at. an alti- 
tudinal a.ngle of a!ou+ COP. Thcai? hmns  oI; light traveled in an mst -  
wester dirrctiw, vanishing in the west. barns of light W W I .  
followd I)y red shoi.itR or r a p .  which also tr:ivded in an esst.-atst 
direction. Thvse red i-aya variilgat.rd into rhc risniatic colois for 9 
fen s.coiids mid t.hrn blended into r4.d. Thc ~V'RXBVR cnntiniird until 
a l m t  S:lO p. J J ~ . ,  aftair which thbrl: rciucliucd B whitidi SIC which ruac 
pdual!y .mtil.it reached the zenith a t  about 11 p. m.. bring much 
aintcr m illumination but st,ill retaining the greater brilliancy around 

the outer edge. The rays or shoots werc of uuiform brightness over 
their whole length. At about 9 p. h. there appmred an aurora cloud 
v&*nding. in a southeasterly direction. The optical phenomenon wm 
the most. vivid observed in this locality for yeam 1%~. delicacy of 
ita beauty WBB more appreciable in the sulmrbs, us the city lights 
nlxlcurcd the display from the ohaervat.ii,nal tower. 

Rending, Pu. (76th meridian time), J f a i ~ A  ;'.-lhni i :30 p. m. L I I  

11:G p. m. mi aurora was observed. The sky was nearly covercd 
with low clouds during t,he early evening unt.il 9:QO p. m., but a faiut 
red ting could be plainly seen. After the sky cleared a t  930 p. m. 
a red and at  times yello&h tinges were obserwd, and were ronouncd 
at  several portions of the sky. Vibrating here and there in %e northeru 

* Reprinted from Popular Astronomy, No. 254, April, 1815, pp. 278-279. 

indicate that, for part of the disp I a)-, i t  was south of 

to t-hat of t 9 ie full moon; :tncl the r.olors were rarious 

thinre appxmd a S ightly east of north a very lui:iinsus, wliitisli 

.. 
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portion of the eky a few uiveri white streamera were seen which 
extended froni the arch to 3ose t o x e  zenith. 

* La ayette. Ind.-On the evening of Thursday, March 7, a remFkable 
sumrddisplay waa visible here. Some observers report a faint red 
low in the eastern sky aa early as 7 o'clock, and it would appear from 

&e testiniony of several observera that the phenomena increased in 
brilliancy until about 9:45, at which time it was particularly striking. 
From the extreme northwest a broad band of deep red, like a cloud 
reflection of a conflagration, rcpread upward just south of the zenith, 
where it .terminated within a horseshoe-shaped mass of white having 
the convex side toward t.he north. A similar hut leas brilliant red 
cloud extended from this point toward the east. Culminating a t  thn 
aame point within the hrirswliiw were greenish-white atreamera extend- 
inq in all directions to the horizon. At this tiirie also there wm another 
re$ patch covering sJine\vli:it. wore than the area of the Great Bear in 
the njrthemt. .\ t.lisar1. this ran the zenith streamers from t.he northern 
horizon. 

I t  10:45 p. m. the overhead display wm fading and a hod red 
patch in the northw-eat covered Cassiopeia. This rapidly divided intn 
two parts, driiting west and 8out.h. 

By 10:30 the effect had practically disappeared except for a greenish 
glow toward the north. 

Although tlie deep red cnlor ww massed in the streauiera and 
mentioned, tlie entire sky waa tinwed with red, shadins gadua ly out- 
ward from these dense iiitwues.--C? 3f. Smith, Purdiie ihiusrsity. 

Notre Dame. hid., March 7.-h exceptionally IJrilliant aurora 
occurred on tlie evening of March 7. It ,messed features that had not 
been observed in auroras seen here in tke past. It began about 7:30 
p. iu. At tirat ahafts of white liglit were seen in the nxth.  Them ex- 
tended upward over 90'. Later they were seen in the east and west 
and mne in the tiout.11. Many of these iuet at  a point u degree or two 
mi th  and west t t f  t.he zenith. funning it distinct focal point. The glow 
in the sky was brilliant and was of different colurs-white, greenish- 
d i h ,  and red. This gllJ\T cuvered 1.he sky with the esce tiou of a 

Ixtiun I)[ tlie suuth esiending iroiu the horizon upwnd $,;)ut 45'. 
%VU puint  were ol.ixerved nliera die glow persistell , one in the riiiddlo 
uf the eastern sky and tlie tdlier al)out t.he middle uf t.he southern. 
The aurora liad dJlJut cuiiiplewly disappeared a~ 11 p. ~ii.--T. P. Irving. 

Fhlpuruiw, . E M Z . - O ~  .\larch i t.lierc occurrcd a remarkable display of 
the aurora. Beginning ahlitit 7 11. 111. as B 1~inli-yellliw glow and risiiig 
toward the zenith, Ly i : :X it haul developed the arch and ww about 60' 
above the ho:.izou. h t  7::W t,liree areas of white light had formed, one 
in tlie aout,hiv&, [JW just $a+ of soiil.li, and oiic in tlie southeast. 
The luiilille ~ine wi~s very vivitl. At about i:20 t u  7:35 p. m. rather 
faint streaiuers of light. rsaembliiiu seardiiight lwams formed in  the 
west between these arem and the main arch, and p w e d  a m i e a  to tht! 
emt. occupving about 5 to 7 minutes in the passage. The maiii arch 
rose steadily, reaching the maximum at about 9 p. m., when it w m  
about 30' south of the zenith. At  9:30 the arch had begun to recede 
and the three white arem be-gau to fade. About 10 p. m. t,he color 
of the arch began to change to white, appearing first in tlie west. Nu- 
merourl white strt.imeW appeared irom time to time radiating from the 
center of tlie arch. 'Xhen last obscrved a t  11:lO p. m. the arch had 
receded to about 23" shove the northern hoiizon aud wad very faint.- 
J. F. Brudlcu. 

Peork, Ill. (90th meridian t h e ) ,  Muid 7.-The auroral dia !ay on 
the night of the 7th wad probably the most brilliant seen in &a wc- 
tion in many years. It began shortly after 7 p. m. and continued with 
varying but pronounced brightiiess till after 10 p. m., and with dimin- 
ishin or faint illumiu.ztion until after midnight. A conaiderable vari- 
ety offorma appeared u t  diftereiit times, including a diffuse ill-defined 
glow, the arch, streamers, a.nd irregular "clouds" of light. The colors 
seen were white, piuk. a tinge of grectu, aud orange; the effect wm the 
most beautiful in the uiemory of many. 811 forms of diaplav had a 
weatward drift, but this was dower tlialr the average observed here b 
the writer. rhe southward pro ression extended farther than u s u J  
The colors ap arently had n sout%wvard shift, from a point near azimuth 
190' toward &e zenith. The pink at  timw deepened to a pronouiiced 
orange. The uncolored "clouds" of whitiah light were, a t  times. 
fully as distiuct and p r o d e u t  as arerunall patches of dense Ci. St. on 
tl clear day; tho h a t  the aame time stars ahone through them with 
acarcely dimmedyqht. 

The arch formation had itu lower edge about 20' above the horizon, 
with the usual dark band below, and extended to about alhtude 50" 
at the crown, and from about azimuth 130' to 250". Later the arch 
tvm aucceeded by somewhat irregular clouds of light. The southward 
dyance of these carried their front fully 30' south of the zenith about 
9:30 p. m. By that time the formation had dwindled to detached 
inwws. The most notable display seen by the Writer waa at 9:35, 
when streamers or pillars of light on all sides were focused a t  the zenith, 
with a biuad area 01 pink glow to northwestward which dee ened to 
orange at  about altitude -io0", azimuth 130'; the entire nor% at. the 
same time bein covered with irregular glow or patches of whtieh 
light, with a flicieiing or dancing movement through it all. 

YtCheS 

. 

* Heprlnted from Scienae, Mar. 22, lOM, p. 191. 
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* Urbaiio, Ill. (University of Illinois).--'l'he most exhmmve and. bril- 
liant aurors witnessed in central Illinois within the memory of living 
men attracted unusual attentiou on the evening of March 7, IglF, at 
Urbana, Ill., in latitude 40' 6'north, longitude 8S0 13' west. Although 
the aurora is only rarely >-isible here a t  all, this one reached beyond 
the zenith. 

The aumm Erst attracted my attention at 925 . m., central time, 
in the form of a band of white light about 3' nixe, estending in an 
arc from a p i n t  on the horizon at about north 45' west acmes the north 
sky, reaching a masimum altitude of about Z O O ,  approximately due 
uorth, and descendin- a t  about north 45' east. Through and beyond 
I.his, radiating rh i te  Bands extending upward, and two rosy areas of 
about the color of the strontium flame appeared, one about north 45' 
last and 20' above the horixon, the other about n0rt.h 10' wrst and 55' 
or 50' above t,he horizon. 

The illuminated area extended rapidly, reaching B maxinnini a.1 
:#.bout 9:45 p. m., when it included the entire north half oi thc sky 
and overlapped into the south half from horizon to 2enit.h. The maill 
fra.uiework consisted of streamera of white light converging toward :i 
point. 30' or more south of and below tlit? zenith. These streamcrs 
row vertically from the north point 01 the horixnn and ita vicinity, 
hiit. those rising from the east and west points ai' the horizon ww 
inr.lined about 20' fromthe vertical (towsrd the wuthj. 

The streamers were fawly steady, in large part., cstendizlg, multiply- 
ing. and fading gradually; but in niany parts of the sky t.herv was 
a nearly continual play o€ light, in pulsations procreding sdft.ly upward 
along the rays. Occaaionally a streamer or a group of streamerti 
Iwightened euddenly, .giving an effect like that of the t.hrowinp on of 

great searchlight. 
.\-ainst the background of whige stremiers the red color expmdd 

in glowing patches, increasing in brilliauce as in area. During, the 
masiniuin brilliance and extent of the aurora, the red was bright irom 
t.lw due east to the due y s t  vertical circles and beyond them, and 
especially n o i  the zenith (lust below it to the north). I t  was never a 
continuous sheet ol uniform brightnees, but appeared briglitcat in  
roiiiidirh patches, locdly st.reakiiig out parallel to Lhe whit,e streaniers. 
Tlic red 1ight.s pulsated and played lip and dowi c w r  the sky like 
I he white. 

About 9:50 p. m., aiter the aurora had i d e d  ShJWly for a few minutee. 
rlie white streamers shortening to an altitude oi -16'' or Ires, the red 
liqlit concentrated again in two patches, isle aihout. north -6' east. and 
2iio above the horizon, tlir othrr iiartli 5'. --lOo \wst, and 2 3 O 3 0 "  hi,,li. 
The Almit, 955 :I tlzrtl 
hrigit red area appeared, about. riortli -illu viest. and 2 0 O - W  O~JO\-C t.hv 
Iinrizon. It was l c s  pt-rfectlj- circular tliilii the other two, liai-iiig ii 
tendency to SIWA- briglit.r.st aiid to espm~i-l a.11mg lilies p:iralld tn  i 1 1 1 -  

wliite streamem. 
About 10:03 p. ni. the north 40" \vest aud north '45' east red artas 

f d e d  out, leavlng a sinqle glowing patch iiorth-nort.hwest 10' west mid 
:!0°-250 above the horienn, which continued to I.:ulaut,e faintly and :TOW 
wcder. The white light had now siibsidcd to a rather uniiorm svctor 
I J ~  t.he north sky reaching from about north 50' west to about north 80" 
mrjt and from the horizon to an arc whose maximum altitude lay in the 
site of the red atch in the north. At 10:15 p. m. there was still B 
,:!m in the nor& sky, apparent to an altitude of over 8". 

The angles here iven were estimated, as I unlortunatcily had no 
iiiet.ruments svaila& a t  the time.-c. T. ~onzliasori. 

Urburia, Ill. (University of Illinois ~bderVtttOr).).-Thi~~e who saw 
;.he aurma of Auguucjt 26, 1916, dxl not. expect to Fee euch a display 
repeated within 8 lifetime. but vu March 7, 131s. t.here was a siudar 
r ertacle which from reports nimt have I J C W  visible over prwticrlly ;LE c d  the northern hemb here ol the earth. I firfit not.iced the aiirora. 
low down in the north. agout 7 p. m., but in half an hour clouds had 
come, which continued for an hour or so.' I t  9:30 I happened to be 
#But of doors and saw that somethiiig startling ~ v m  in proqect. w t.he 
*ky way clear and the aurora waa growing ra )idly. The general effect 
and appearance of t.lie display were a.ccurat& deerriLed Irv Dr..Tom- 
Iiiison of our genlogy department [see above]. : m r I  I slialtll limit. my 
acc~:un~ t.n t.he det.erniinatioi1 nf thi. posit.i,m nf ihc r:i,clinnt. or n.j>parc.!it 
Coriii of tlvr aiimral~t.reaniere. 11. ma+ very striking that juct w!iw I l i e  
d i ~  la7 w a s  nt its mmimum t.he sirr?:tniers seemed to cmie from Fst.iirn. 

tlie folloaing notes central standard rime, fi h(iiirs Flow nf ( irwii-  
\rich is me& the posit.ion being latitiirlr 4)' 6' ii~;rf.li. lon:.ifiirlc S5' 
I 3' wee t . 

9h. 31m. Streamers rising. 
9h. 36m. Radiant. exactly at  Saturn. Half of sky or more covered. 

To west and wer  Jupiter a h o d  bund of red, 1.0' or 15' wide. This 
ia eiiithern edge of the aurora in  that direction. 

Oh. 4lm. Rsdiaut 3' north of Saturn. 
911.44m. Radiant 2 O  nortlieletult of Saturn. 
t k  46m. Radiant fainter. 
911. .ilm. Radiant has about disappeared. 
9h. 5lm. 511 of light is now below Polsne. 

varied from 5' to 111' or nir~r(* in Jiain.21w. 

C'luud-lilie form in mJutlieasl. 

* Fnnn &fence Mar. 22 1918, p. 281. t Reprinted frdm Scb&, Mar. 3, leu, y. 315. 

IOh. 38m. Only faint glow low down. 
No further die lay was noted by our observers at  the telescope, 

who worked untifseveral hours after midnight. 
Averaging the three estimates, we have that at. 911.10.3m. the radiant 

way 1.l0 north and 0.5O east of Saturn. The magnetic elements for 
Urbana are: Declination 3O 13' east, dip 71' Fi', deterniined by Mr. 
hlerrq-mon in 1917. and kindly communicated by the superintendent 
of the United States Coast and Geodetic Survey. From t.hc ephemeris 
position t l f  Saturn. we readily find then for comparison: 

Declination. Eour angle. 
Ma eticzenith.. . _.__..... ....-..._--._---. . + 21.2' + 1.10 
Ra iant ___._.__........-..._.-.....-..-....... + 20.1' -t- 0.9" 

0. no 
The result shows that. within the errtrr of e-hrnnte the ppparent 

radiant or focus of the auroral streamers was at the ma iietir. zenit,h. 
which agrees with what was observed in 1916.-~ocl St~fbinS.- 

D a i ~ ~ t p o ~ t ,  Iowa.-The aurora waa first observed a t  6:50 p. m. low 
down on the northern horizon. At 7 p. m. its form waa that of an arch 
crossing the northern horizon from eaat to west, with a maximum al- 
titude of s h u t  35' above the horizon. The color of the arch wasgreen- 
ish gray. Rose colored streamers crowed the arch radially at frequent 
intervals and faded quickly away. 

The greenish arch rose higher in the aky shortly after it waa firat 
observed, and a t  S p. m. the highest point of the arc was about 70' 
above the horizon. By this time a second arc or band had also devel- 
oped and extended aa far south as the star Sirius. A dark s ace aepar- 
ated the two bands and the arches became bruader an1 indistmct 
toward the east. 

The maximum brilliancy of the aurora seems to have been reached 
a t  about 9:45 p. m. White streamers having the appearance of the 
most delicate curus clouds then extended from about 15' above the 
horizon. and from about 10' north of nest to about 10' south of east, 
to a point about 5' south of the zenith. the general effect suggestiw 
a gigantic canopy of some filmy material that had been drawn u 
and knotted loosely. This suggestion waa hei htened by a smdf 
relatively dense area near the 2enit.h. reaenibfing a knot, beyond 
which the apparently loose end of the canopy extended a few degrees 
to the so1it.h. Beneath the base of the system of streamers the color 
of the sky varied frnm gray-blue to gray-green, the 1ntt.er shade heing 
nlniost ident.ica1 with that frequently observed a t  the sp roach of 

north and the other about 30' enst of north. became colnred a rose 
shade, while the intervening space above the baHe of the streamem 
and to an altitude slightly above the Pole Star was suffused with a 
glow thDt suggest,ed an enormous fire a t  a point some distance below 
t,he horizon. At Ruch times the southern portion of the sky appeared 
intensely black to an elevation of more than SOo. Fiithin a few 
minutes all traces of red or pink would fade out, leaving the streamem 
white, with the g r a y p e n  segment below and a peculiar misty effect 
close to the horizon similar to that produced early in t.he momin* by 
a row of small trees set close together that are hardly disc&ible 
through a low fog. No traco of the usual dark segment could he 
observed at that time. 

Shortly after 10 p. m. the streamers began to disappear and were 
wholly gone at  1O:SO p. in. A t  10:50 p. m. no trace of pink wm any 
longer vx=d.de. although the faint green light could still be seen. The 
latter waa last observed a t  11 p. m.-J. M. Sherier. 

DES -Voi?ies, IOUYI (90th mendian th!?), J h c h  i'.---H:.,~nning shout 
720 p. ni., the aurum borealis becltnle noticeahlr in the form o f  a11 
arch of light in this northern sky at an a!t.itude of ahout. 55'. This 
mpidlv enlarged, becsnie hrightw, and MRI- to an alt.itude of No 
by 8 p. m., the widt.11 of thc arch bring about 20' and cxtcndinp from 
the castmu to t h e  m-esttwi horizon. About this t,imi: thli tlickcriug 
st.rcamers of light known w "merry da.ncrrs" bcgarr to a p = w  also 
vivid colors, of which grwn prdoniinatcd in th- north an8 nnrtiiemt 
and mimson in the nort.hw&. .4hoiit 9 p. m. h a d  hands of inky 
I)lac.k, ~ w n i i n ~ l y  pivot.: d nwr thr. iiorthim hrlriznn. rnuld n.pp.ar 
in tlrc? east and rotat+ to\\-;rrd the west. .\ h; niiiiutrv htter larpl 
:was of liyht a peared in the south and gadually formed an arch 
of licht at a11 a&t.ude of about 30'. -tt 9:30 p. m. t l iv  vntiri2 Iimveii8 
w r c  ahlazc- with hurs and shafts of lipht, t,hat xq&lly chatlg a d  into 
hriiw of cncllc BR .vaiit4y, the predoniinatinp t.hinrr 1 l f h g  s1iaft.s ~f w1iit.w 
light that rnse from thP horizon at  nearly all points. mrcpt a sii1a11 arc' 
in t.he south, and converged at  a point a litt.le--poseildy i!)o---southwesf 
of the. zenith. bbout 10:30p. m. the display I.)egaii to diniinitiii, Imt. 

s of it remained as l a k  m 1 :30 a. 111. of t.he Gth. A t  times the ;:$: ZRhe aurora was uearlg equd to rh t  of thr f d l  nmon. ThiR 
ill probai-rlp t,he most brilliant display obs-rwd in this vicinity in 
many years. Telegraph service was much troubled hy thP magnetic 
effecte of the aurora. 

North Platte, Nebr. (90th meridian time), March 7.-An aurora bore- 
alis of unusual brilliance was observed from S p. m. of the 7th to rfter 
12 midnight. The aurora consisted of a dark segment about 5' in width, 
above which was a whitish light, approaching at timm a pale green, of 

-. . . -- 8"' 
Difference.. . . . . . . . . . . . . . . . . . - .  . . . . . . . . . 1.1" 

dawn. Occasionally. two of the streamers. oiie about '10 C f  west of 
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aboiit 19O or 20' in nidth. Above the white was a pink light, chang- 
ing at  intervals from a beautiful light pink to almost. a red. this band 
Itring about 36O in altitude. At times narrow streamera of white li h t  
would shoot from the horizon to the zenith. The aurora was from 52 to 
.\so in altitude at  ita highest point; azimuth 120' to 250'. 

Otnnha. iVtbr. (90th meridian tiniei, Jfnrrh 7-8.-The most brilliant 
anroral display observed in years in this section be.ean ahout 7:30 p. m. 
on thta 7th and continued until about 2 a. ni. on the 8th. Wheu first 
observrd the arc-h est.ended from ahout; 100° to 2ri5° axiinr!.t,h and the 
center reached an altif.iitk of about. -I?', l)u I. c*onxtsiitl:; shiit,iiig atm3Uli- 
prs of light wit.h well defined colois nia.n\- t h e s  itst~rnilecl past the 
zenith. R d s .  varying froni t111Il cqqier io r l w p  r:rimon t.oiic-s, ap- 
parer1 at  the extrcmitks of thv arvh whih l h w .  grvens. pirrplw ant1 
yt!llowa prrdoniinaterl in t,ha rc.niainclrr. bring t h  parlitv part oi 
t.he dkplay parallel bands or rolls of liqht, ra~.ivcd iroiii thr noi.ih\\*est 
arrow the sky to some distanw I w y m d  the zrmith. arid RO hrighb w r e '  
these that a t  times Obey blottcd out. the stam. I!y midnight the dis- 
play had diminished to a pale qcen w.11 alw:t :-:O" in height 1Tith con- 
wirlcra1,le azimut,h. but between '1::N nnil 2 :). i :~.  of the Sth brilliant 
strpamtvs were a ain obsen7ed. 

*Pertc. Nt.br.-%e were favored lilw 1111  :hr vvvning or' March 7 liy a 
inagniticcnt dkplay of aiirora horcalis. . \ n  Bl.MJll as it'-was dark mough 
to wee it, a great arch of pearly light :1111ii.~irtd .spaiiiiing the northeru 
horizon, the crmtcr twining ki I)(* Y f i ~ w  i lqwi-s to t l w  east of north. 
Ilvre aril1 there the arch woiild thic*lwn sri~l s w l l  I I I I  like a great \yaw 
of light, from the crest. of which st,rcwiiws vf (rrwnish whii.c, lavender. 
mil  r d  woiild shoot up, reaching niitl i>wi Imsdnp t.lii- xrhnit,h at t,inies. 
. \s  a climrtr thrse st.rramrm would fuw inin aiiot.1ic.r arch which would 
h i l t ,  southward and dissolve. leavine i imi l ly  a ~ h i d y  niit~w of greenish 
w1iit.c or m e  red light at. thr. northtwt.-rii a r i d  wrthwwtimi ends oi tlit. 
new arch. This phenomenon w a s  r~p~~stc.tl nianv times. until finally 
the new arch paseed the zenith and rea i~hd  :is far sonth as the. Lwlt oi 
Orion, almost coinciding with t,he ellitator. TIiv most wonderful did- 
plavs iwiio from 9:QO to 10 o'clock \rhcn the cwlors rairgclil froin p r d v  
whhe to gremish vrllo\v? lavender. r o w  rwl. crinienii. and wrist.. i i n t j l  
the whole northeh half of the sky was liiritl $vi th  varie,qt.etl flaiiirs. 
The prcsat voustellst~inns Leo,. ( jrion. T~uriis, .\irripa. ( 'assiiqJria ani1 
Ursa b!ajor were swaiiiped 1Jut not aliiiihihtfv~ \by 1.h~. gpni-geoiis hui-s. 
Jupiter, Sat.urn, and alarv did not. swcrve it hair's 1~IPQdt.h becaiise of the 
threatening fiamea. though many people were frightened hy t,he fierv 
glare of the latter t.hrough the crimson light,, and \vere rourinced that it. 
had erratic niowmrnts. At. the climax. two great. st,rr*amers of pearly 
white light, niiich like gigantic comets, app(*ared in t,he northrast. and 
northwest, reaching two-thirds the rlistnuce t.o t,ho zenith. .ift.er LO 
o'clock the exhibition gradually waned, until it  was 1iirldf:n tJY clouilw 
ahout half past twelve.-W. F. Hoyt. 
40° to 373" N. kct.-Twenty-six reports were received 

from this belt. Where the aurora was most fully 
observed, it extended to 30° or more south of the zenith, 
wen 45" and 60" S. being re Jorted in Ohio. The dis- 

and greens predominating, and with some purples. 
Tremulous? quivering, or pulsating streamers were 
reported generally, and one observer described the 
motion as "waving like electric fountains." The aurora 
began at dusk and lasted generally till about midnight. 
khough some stations reported the aurortL some time 
after midnight. Telegraph and telephone difficulties 
were reported: at Spri field, Ill.. north-south lines 
were affected. while at%ansas City. M'o.. only t;he 
east-west lines were inflnenced. 

Sprit~nfield, III.--An auroral display, probably the most brilliant 
wer witnessed in  this part of the country. was observed from I;:-~S 
p. IU. of March 7 to about 10:40 p. m. The phenomenon consisted. 
at  first, of a perfectly formed arch 01 ] d e  grren li hL btretdiing acrw 
the northern sky from horizon to horizon. This %and' waa about. 15' 
wide. About 7:30 two spota appeared shrrlbneously a t  either end of 
t.he arch, extending upward in pulsating st.reamem of light until a 
Recondary arch or semicircle was timscribed a c m  the sky. This 
arch moved slowly southward. its crown eventually psssing throu h 
and slightly beyond the zenith, where it rested for some time. T i e  
extremities of the upper arch remained a t  the east and west horizons 
long after the crown of +e arch had disappeared, and thme two ser- 
tions became uite luminous a t  interval during t.he continuance of 
the display. ?n the primary arch the altitude of the crown waa 3 Y  
and the a~huth  195'; the azimuth of the western extremity was 1 W  
and of the eastern 360'. The crown of the secondary arch pawed 
through the zenith to a point 80' above the eouth horizon; the azimirt I1 
nf the western extremity waa 105' rtud of the eastern 286O. 

* Reprlnted from Popular .Astronomy, No 251, Apr., IQIR, p. 279. 

d 

play was brilliant, with sha, d es of red. white, yellows 

At intervale streamers of soft vibrating radiance, the hues ranging 
from deep m e  to urple, yellow, white, and green, extended upward 
from the maiu arcE in sunburst effect, and were most pronounced a 
little to the west of north. Fields of dull crimson came into view 
intermittent1 , the bright&. glows appearing in the west about 9:50. 
in the east atout 9:55, .and in  the north about 10 p. m. All of these 
roseate illuminations. which would subside every few minutes to again 
appear in  increased brilliance, were confined to the region lvin 
tween the two arches. There remained but slight traces of the kz: 
rrcwit.y a t  1030. and it had entirely disappeared a t  10:43 p. m. Tele- 
graph wires running north and south mere noticeably affected during 
the display, but not those running east and west. The wires would 
alternately go nut of commission and then return to nord.-H. Xfrrill 
Filk 

f h i ? d x ~ ~ .  Jffl. i!llJth meridian time'l. ilf(!?rh ;.--?I very briilhnt au- 
iura waa observed at night. It was seen by some people soon after 
dark. but by the observer waa tirst seen a t  7:3B p. m.. when it consisted 
of an arch of diffuse white light extending from about east to west and 
the upper edge a t  the elevation of and near the north star. The center 
seemed to be slightly east otthe north star. T l h  arch continued visi- 
ble until after 11 p. m. At 1 :a0 p. m. beams of wavy columns of white 
light b e q n  to form near the east and west ends of the arch and move 
toward h e  zenith. -4t 7355 p. m. a beam, a little soutli of the zenith 
extended a t  least 35' in 1engt.h t.oward the eastern horizon. At 8:08 
p. m. these ))earn estended from east to west and formed another arch 
about loo south of the zenith. This second arch did not last long. but 
the wavy beams continued until about. 9:lO p. m. About 9:lO p. m. 
a thin veil of wavy red light spread southerly from t.he northern arch to 
what seemed to be 10' to 1 . 5 O  south of the zenith and continued waving 
back and forth until about Y:40 p. m. At about 1O:lO p. m. columns of 
I>ri.lit and somewhat colored light emanated from the northern arch 
and reached nearly to the zenith. It is not known just how long these 
continued, but the nort.hern arch was still yisihle a t  11 p. m. 

Knmm C i t y ,  Mo.-The display wa.8 tirst obsenred a t  7:30 p. m. as a 
hint.. pale arch. Hy 7 5 5  p. m. a second arch appeared. extending 
from niJrthwest to northeast, the a1tit.ude of t.he lower arch being about 
So or IO0 and of t.he upper one betffeen 15' and 20'. Both gradually 
vsteuded upward until at, S:50 p. m. blie upper one wua at the altitude 
of Polaiis and w a ~  becoiuing very dim. escept a t  each end, which kept 
bright until nearly 10 p. m. The coloring a t  first. was yellowish green. 
with faint bands or stream of light passing from one arch to the other 
and soon disappearing. 

m. t.he nrJrthern sky Iwcame pink and a little later red in 
large patctes, apparently hwing a drifting motion toward the sout,h- 
east. The glow was not steady. biit diminishing and increasing at  short 
intervals and separatinginto patches perhaps 15' lo 20° apart. Large 
patches of the sk were very red at 9:45 p. m. and a beam of gray light 
extended from tie north horizon to the zenith. There was a slight 
tremulous motion for a short time a t  9:45 p. m. of greenish streamers 
separating red areas. The last visible waa a reddish glow in the 
northeast at  an altitude of 30 to 25'. which dieappeared at 1O:lO . m. . 

The sky was perfectly clear diuingthe display and no clouds fotowed. 
Eaat-west telegraph lines were affected quite senalbly, while north- 

~~outh lines did not seem to be influenced. This statement waa made 
by an Associated P r w  attach6.--P. Cimnot. 

6t. Louis, Mo.-A brilliant aurora was observed at thh station on the 
Zvening of March 7. M S .  The first st,reaks were noticed shortly after 
I o'clock, they had t,lie appearance of thin. whitish cloud. Shortly 
after thia. as waa report.ec1 I y  a number of persons, greenish streamers 
made their appearance. The writer first Raw the phenomenon at  925. 
when whitish st,reaks were observed rapidly lengthening and mounting 
toward the prime vertical. As t,hey shot upward they changed rap- 
idly to ink. Very soon t.he streamera coalesced. forming patches of 
color. 5hrou hout its duration the aiirora drifted a t  a perceptible rate 
from east-nortieast to west-soutliwwt. AH the tields of pink p d  the 
meridian and entered upon the western part of the heavens they 
changed fist to bright red and farther on to deep red. -4 patch of sky 
in the northeast also was deeply colored. At. the time of most strikbg 
display, about 9A0, there waa a white band, 3' o r 4 O  in width, extending 
from near the western horizon, through and past the zenith; a similar 
ribbon extended from the eastern honzon toward the above-mentioned 
hand, but the two did not meet. Attending a temporary fadin of the 
pink in  the northeast. there developed a cfescentrahaped field ofwhite. 
a proximately 30' above t.he honzon, azimuth about 225'. It WBB 
atout 5O0 in  length and resembled a portion of cirro-stratus cloud 
highly illuminated. The points of the crescent inted toward the 
east. Other bright areas were also observed a t  a r w  inta. Clouds 
were not observed, unless some of these white pate& were such. 
brightened by the auroral beams. 
1 he stars were obscured in many places IJY the white and red patches. 

The principal illuminat.ion ended about 9:50, though for some time 
thereafter isolated streamers were to be seen. At its maximum devel- 
o ment the radiance did not extend beyond the prime vertical except 
t&ougliout a limited area near the western horizon.-H. fillam. 

Concordiu, -lih?U. (90th meridian time), Afar& 7.-.4a unmmlly 
brilliant exhihition of the aurnra boreal= occurred in th+ vicini@ 

After 9 
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to-night. The display waa first observed a t  7:45y. m. I t  then consisted 
of a luminous whitish-yellow bow, with a dark Repent  hanging below : 
presenting the appearance of a dark-wood alt.er cox-ered with a white 
velvet cushion. The bow, or arch, extended from azimuth 140' tcJ 
225O, having an altitude of about 15' a t  each end, and about 20' a t  it.s 
center. A brilliant, diffused light filled the northern and eastern sky 
during the display, which lasted until 1 1 : l O  p. m. 

From 8:15 to 10:35 p. m. a thin, red, cloublike. ragged veil was not4  
in  the northeastern sky, extending from azimuth 195' to 320°, its 
altitude bei about 3545O. This cloud-like formation was w r y  
thin, stars %hind it shining with uniminiahed intensity. 

Four bands or streamers, of pale yellow l@ht. tinged with reen. 
Haring from the arch to an altitude of about. 60'. were observef froni 
Y:20 to 11 p. m. Th,ese bands were each aliout 3' nide, with their 
centera at 162O, 175". 185O, and 202' azimuth, and were sufficiently 
dense to dim materially the light of stars behind them. 

Topeka, E m s .  (90th meridian t.inie), Xrtrrl ':.-.---In u n ~ ~ u a l l y  liiw 
tliplay of the aurora borealis was observed from T : l >  p. m. t,o lU:30 
p. in. on the 7th. The auroral arch was well defined, rising about 20' 
abovr. the honxon a t  it,s highest point. whirh \\'ab *lightly east. of north. 
The upper edges of dark segment, which fornitad a part of the aurural 
arrh. iwre a silvery whirc like a dark cloud illucuinated by a n1001i- 
rise brhiiid. Thi. liuewt. display of streamers, ot-curred a t  ;:I3 p. in. 
when aa inaiiq' ap 25 irere counted at  one tiintn, reaching an elfwtioii 
of (ioo a t  the highest point. Hy 750 p. n1. thew st.reanicrrr h i t l  
diminished somewhat in brightiiess, bia  were still in t+\<dt.nre. with 
velvety reddish glow covelin a patch about 20' sc i~are in the nortli- 
west sky. At times B part of t%e dark aegment woud heconic. detachtd 
and move slowly toward the zenith, haying a shape somc.wliat like a 
rainbow and being illuminated on ite u per edge n5t.h a silverq- white- 
ness. A t  about 9 p. m. a maw of detacked auroral clouds shown with 
:In unusually white light in  t.he northeast. 
By 10:30 p. m. the display bad greatlv subsi.decl and practically all 

that was left was the dark segment: with it,s mlvery illnniiiiatcd awh 
in t.he north. 

Xo trouble with telegraph or t.ele )hone srrvire \*:as rqinrtwl lnc-ally 
on account of the dis lay 

It'ichifa, ~ i h i o i e .  c&.h &iridian time:). -licrt.r/r ; .-~u aurora was 
observed during the evening of the 7t.h froiii i:40 p. in. untJ shortly 
after 10 p. m. During the crrlicr llortion of this time, it. rxtendrd as 
a bright whit.e band of light arched acroea the northern sky from a!joiit 
azimuth 135' to about azimuth %5", the top of the arch a t  t.inies 
extending upward h m  30 to 45'. A rose-colored t.int was observeci 
for a time in the aurora 111 the northeast, mid white streamers of light 
w-ere uleating u ward from the arch a t  different points. Toward thP 
end of the ierioi mentioned the aurora IJt 'fame : lese tlisliiic.t, cxrept 
that from about 9335 p. m. to about Y:J5 p. ni. a brillisnt display of 
rose-colored streamers occurred above the sumral band in thv nath-  
cwt and north. 

Bultirnore, Xd. (75th meridiau time). H17vch :.-A brilliant a.uma 
observed from 7:JB 

Ithhingto,~, U .  8: (75th meri&%me). Xureh 7-8.-1'he aurora 
borealis of the night of March 7-8 w-aa first observed about. $:YO p. m.. 
and at  tinies was of unusual brilliance. I t  took the form of an mcb 
of light in the north. At one t h e .  about 10 11. in., three arches 
were observed, showing a t  iutervale brilliaut colors of red. purple, auil 
gold. 

Lexington, &. (90th meridian time), Narc14 7.-~t  i:45 p. m. trtten- 
tion was called to the aurora, consieting of a dark segment of a circle, 
the center resting below the pole star, mth three greenish bands. Con- 
centric with this, each about 6' wide and separated from each ober  
about lo', the lower being below the pole star, and thoothers beynnd, 
the outer reachin an altitude of about 60°, and cutting the horizon at. 
azimuths 110' an% 250'. The outmost band was at, times only frag- 
mentsry with conical termini. Nars and the PLiades were both at one 
time mthin the limits of the outer band. This gradually faded away 
till by 8:30 p. m. no colors were visible. 

At 9:30 p. m. another observation was made and ai1 amazing spectacle 
was in p r y .  The forms had greatly changed. A dark band was 
barely 1G-i le in  the north. A t  northwmt and northeast points rosy 
atreamel% 30' to 2 P  in  breadth with a darker interveidug space cen- 
rered at north, occupied the sky. The darker space \vw st.reslied wit11 
brillimt greenish flashes. all colrira momciitarily varyiirg in height 
from 50' to 60' to bursts like electric fountaim, almost. meet,inu from all 
sides in the zenit.li. Hy 9% p. ni. the brilliancy considssbfy dimin- 
iuhed, yet visible from the immediate proximity of st.reet. arc 1' hts. 
The northwestern and northeastern glows faded by 10 p. m., wh% in 
place of the greenish streaks in the north appeared a broad rosy glow, 
gradual1 diminiehing and finally disappeanng by 10:05 p. m. 

No t$&raph disturbances were noted, but clicking sounds were 
heard in telephones, and nne party u-M unable to use a phone a t  9:50 
p. m. 

Cindanati, O h b  (90th meridian time), Xareh 7 . 4  the evening of 
the 7th a t  695 p. m. a dim glow of light was observed in the north and 
northwest, but did not show an form. By 7:05 p. m. a fairly well- 
de6ned aurora borealia e x t e n d  along the northern horizon above a 

S .  D .  F\orn. 

m. to 11:30 

It dim peared about 2:30 a. m. of the 8th. 

i I 

! 
i 

[ 

band of smoke and hare. At 7:08 p. m. a pale red glow a peared in the 
northeast, above the east end of the arch, which gradual5 increased in 
size and spread into the north, where faint streamers extended rapidly 
to 45' above the horizon. A second arch of pale gra.y light formed above 
the first with about 3' of dark sky between. After a few minutes t.hr 
two merged together nnd by 790 p. m. the red glow had dieappeared. 
but the arch cont.inued in the north. At 7:55 a bright pntrh of 
light. appeared in the northwest and ra idly extended eastward. re- 
sembling somewhat the broad beam o r a  owerful searchlight, and 
forming a complete arch, which disappeard in five minutes, first in 
the west and last in the east. The main arch in the north y d u a l l y  in- 
creased in  altitude until S:l5 p. m. the center mas probah y 30' or 35' 
above the horizon, a t  the whole northern half of the sky was irregu- 
larly illuminat.ed with white or gray light. During the following hour 
several arches or fra,pentary portions of arches formed acmw the 
sky. They mere continually changing in form and distinctness and 
estended mostly frnni north of west to south of east. Some were nearly 
through tlir 2enit.h and others were 8out.h of the zenith. At R:YO p. m. 
portibis of t,hree arches were visihltB st. altitudes of about 45'. YO", and 
90'. rwpectiwly. ahrive the southern horizon. 'rhe middlti one of these 
;Irrhes \van remarkably lwight and complpte. I glow of pale inh light 
appeared in the northeast at  9:QO m. and increased rapid& ill size. 
lierunling a deep red. Streamem s%ot rapidly up and I'cirmed one aft.er 
the other farther to the rest ,  finally extendin into thc nort.hwest. 
The streamers cstending up from the horizon %rectly in the north, 
were visible 15" IqTond t.he zenith. From 937 ta 9 3 )  p. in. the whole 
northern half of the sky was covered with a brilliant niass of hright r d  
streamers. inters ersed a t  numemus places with patches of gray nr 
white light and forming a orgeous auroral display After this t iuc  
thelight began to fade in a% partsof the sky and by 10:lri p. In. the 
aurora had disappeared. 

Dnyton, Ohio (90th meridian timer. .Iltrrch 7 .-An unusual auroral 
display vias observed un the i th,  L$giiining about. 7 m. and con- 
tinuin till near midnight. Early 111 the evening a Eind UT arch of 
white fight extended acrrles the sky frrlm east to west about 30" a b \  c 
the south horizon. I t  about 7 3 0  p. 111. a second arch appeared at. 
about 45' nearly parallel with the tirst, mid the latter hecamt. greatly 
intensified and very hi&. 'I'he .lBo-arch disappeared aft.er about If, 
minutes and bright spots appeared in the eastern sky, with strtwners 
reached to about goo. .It g:45 there nere stramera running a c r w  t.hr 
sky from northwest t n  southeast and a t  9:30 p. m. the display was 0' 
marked brilliancy with streamers frnm the north' and the sky became 
rose red. The ent,ire display I x ~ p i  at azimuth ln5°snd ended about 
azimuth 290.0 

Indianapolis, kid. (!*nth meridian time), ~llarch 7.-Auror.z first ob- 
served 7341.) p. ni Ap eared as a hazy lmnd of light 10' to 15' wide, in 
the form of a ~ i , t t e n c g r a i n ~ ) o ~ ~ .  The maximum point was 45" above 
the horizon in t,he north, and the two ends faded away in  the northeast 
and northweat. -it F:l5 t.he etreemers extended from t\vo point.s near 
the horizon, west of northwest, and east of northeAst. respect,ivelv, 
upward and diverging. The condition wm ninst distinct st 950 p. ni. 
No trace of thfa aiin:m c:1iild I J P  detected after 10% p. in. The tele- 
graphic service w s  very poor dnring the per id  in which the aurora 
was visible. Variable earth ciirrent,a were reported by the local 
I I  erator. The ciirrent,a were rnlrdt notireaide west OF C'hirago am1 east 
of Pittalmrugh . 
,374' to 36" S. let.-The 16 reports €rain this belt 

indicate that the aurora was conhued to the northerii 
sky, reachiug, however, almost, if not uite, to the 
zenith. Even here, the aurora was very B riuiaiit, tiiitl 
streamers were observed everpvhere, although no 
quivering of the lights is mentioned. Reds predomi- 
nated; yellows, greens, and white were reported geiier- 
dy, and at one place blue also. The aurora WRY first 
seen at dusk and lasted enerdg  till 10 or 10:30 1'. 111. 

the aurora was visible till about 2 a. m. the Yth. 'I'ele- 
graphic rlisturbnnveu were reportxvl a t  two placm. 

Lyrbehhirq, Yu. (75th meridiaii time 1, .h rch  7 . - h  auroral diqil;ry 01 
unurlual biillinncy occurred on the night of t.he 7th. Its: 15 1'. nl. when 
liwt observed it wa~ of t.lio arr forni, extending eaPt and w-cst ihrou h 
about. bo' and t.o an altitude of ahout. 15'. The arc separated :L brigit 
silvery glow from th-e dark sky a h 7 e  it.. Along the arc waa a red 
fringe w5th patches of deep red. S o  st.reamers were then prcwnr. 
The intensity of illumination increased to its maximum at. 7 0  p. in. 
and afterwards decreased until 11 p. m., when it had alrnort t?ut,irdy 
disappeared. 
Soon after 9 . m. the rays gradually ap eared, the arc hecame 

fainter, and fina%v the northern skies were fified .~l th  diffused light, 
chiefly red and yellow, and many rays some of which converged. One 
of the most striki features observed was a ray about 3' .kicle that 
came from a point%e north and gradually rose to the zenith. 

' 

(90th meridian time). 1 f t Bentonville, Ark., how-eyer, 
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lay was a t  its best the diffused light reached an 

Rakiglh, N. C. (75th meridian time), March 7.-An aurora waa ob- 
eerved from 8:15p. m. to 11:15 p. m. The only distinctive feature 
waa the illumin+on of the northern line -to a height of about 300. 
The predminatm colors.were red with a sllght hnge of green untd 
aboutm9:45 p. m., j t e r  whch green replaced the red, gradually becom- 
ing famt and duappeann 

Chattanoogu, Il'emn. (OOt f meridian time), Match 7 . - h  aurora borealis 
WBB observed by a large number of citizens, from about 8:30 m. to 
10 p. m. in the north, extending from about 20° west of n o z t o  20O 
e a t  of north, and the crest of the arc waa about 25O above the horizon. 
The arc was of a pale yellowish red, tinged with green, resembling the 
reflection of a larne h. No streamers were noted. The telegraph 
wires were affectea. 

liraehvVille, Tenn. (90th meridian time), X m h  7 . 4 n  the 7th a pro- 
nounced display of the aurora borealis was observed from about 8 p. m. 
to about 1O:U p. m. I n  the early part of the display there were three 
distinct arcs or arches of yellomh een light (some described it as 
whitish) extending acroez the norgern sky. The two lower arcs 
were almost continuous from -st to west extremities, and at  the center, 
or cmwn, reached a height of probably 30' above the horizon. The 
third or highest arc was visible only as two or more patches of bnpht 
glow to the right a i d  left of the center, and if it had extended acros~ t.lie 
north the crown would probably hnve reached -10' above the horizon. 
The azimuth of the western extremitywaq about llOo and of the eastetefu 
about ?SOo. The centerof the archa wa8 from 5' to 10° east OF Polaris. 
The bands extended almost as far east ?nd west nf Umi Maim and 
c!ssyi eia, respectively. as these castellations are distant from Polaris. 
The Tisplay mas continually undergoin6 changes in appearance. 
The Velluri~h or whitish arch, which at  k s t  were more or less con- 
tinuous, \wre latw broken up by dark areas 2nd appeared as patches of 
illumination, rarying ill size and intellair::. Petween 8:RO p. m. and 
M p. m. :i yery Lilitreddish glow ?ppeo.rwl in tho norrhwest, and by 
!k45 p. m. this hod assumed a bri!liniit ~ I U P  enveloping pr:ictirally the 
entire nnrthern ~ k y  and estending car-ily to the zenith. This was 
r q m d  niii 3s Rn w e n  sheet of red, nllht.y;h there a > icarcd throughit, 
especially in  the northwest, shafm or streamers of rebl&ht. blighter than 
t.he rest. dome persons reported streamers slso of wli i i i4~ lipht, but 
i n  the viry the st.reamem did not appear strnng or of Iiwt.h duration. 
I:or the first hour the alipt';m4nw %:I3 wmewhat of thf- twcern sky just 
hefore the Imak of day. At 1O:lO p. m. no t i w e  d ' h e  a u m  waa 
visible. 

S p r i t y / i t / d ,  .Ilo.-On the evening and nigh1 ni' ViLrch 7, 1918 the 
sky was clear at Springfield, Mo., and an aurrm ws distinctly v h b l e  
irom 690 p. ni. to about 10:15 p. m. 

A t  G:40 p. m. it C W I I B J A ~ ~ ~  of bars of light in the nort.hem sky of 
varying degrees of luniinoeity, (axtending npmrd about 20° and show- 
ing dist,inct coloring, dull ret1 in the northwrst and a bluish tingc in 
the northeast. By 7:45 p. m. it was briclitrr and extended upward 
about 35O and seemed to consist of a primary bow rising almost due 
(aaet and setting in the northwest. 

At. 925 p. m. there was a whitish arc ahout 3 a degree in width ex- 
tendine from the eastern horizon to the northweetern horizon, itsaltitude 
heing &out 1 5 O  at. the highest point. €%e inning LLL the east,, white nnd 
rose-colored streamers or shafts cstcndccfupn-ard from the arc and the 
same henomena were forllling toward the northwest. These &reamers 
spren! rapidly upward and outward within a ~ G W  minutea time, reach- 
ing almost to the zenith, and coloring the northern sky above the arc 
a rosy red. At a point in the northeast (azimuth about 235O) and in 
t.he iortli (azimuth about 190') thr streamers grew longer and brighter 
than at  the o t lw points 01 the arc. d faint greenish-white light ap- 
peared beneath the arc eftendina doynward almost to the horizon. 
rhe streamers were at their m a x h u m  height and luminoeit a t  9:30 
p. m., but soon receded and at  9:45 p. m. appeared a8 a ? k n o u e  
cloud that radually dreptwcl into night at  about 10:15 11. ni.---W. B .  
€ J m ,  and 8.. 11.. Talbotf. 

Otlnhonia, Okla. (90e  meridian time), March 7 .--..I hiilliant aurora 
was observed on the mght of the 7th finin 9:40 . ni. to 10:20 p. m. 
When first noted it was merely a glow in th n o d ,  on what seemed to 
be a thin,white cloud bank, running from north to northeast. The 
color, or light (a deep pink or rose) Boon spread and covered a large 
strip of sky between the north and northeaat and from 995 . m. to 
9:47 p. m. it seemed aa though several powerful sesrchl' Etawere 
trained upon the upper part of the cloud or curtain of myor. The 
beams, however, did not reach the zenith no! did +e base of the 
"curtab" reach the honzon. The color, or hght, dnfted from the 
north to the northeast and disappeared at 10:20 p. m. Gtam were 

. plainly visible through the curtam. Many 'phone calls were received 
a t  this oflice regarding the dis lay. Many were of the opinion the light 
 ti^ due to the reflection on &e clouds of a large fire eomewhere to the 
north of the station and the 8trefunerS dqe to a b a t w  of eearchlights 
playing upon it. The color during the greakwportlon of the disphy 
wm vivid. 

azimuth the east 9 an west of 45' and altitude of 80° and at times 90'. 

. 

35' to 32+' N. Id.-The 5 reports from this belt 
indicate that the aurora extended only about half w a j  
to the zenith up from the northern horizon. Sane 
streamers were seen, and a t  Fort Worth, Tes., "R pro- 
nounced vibrating motion was noticeable." Red was 
the on1 color reported. Except at Little Rock, Ark., 

was noticed only between 9 and 10 p. m. (90th mer- 
idian time), the time when i t  was most brilliant. farther 
nor tli. 

Litflc Rock, Ark. (90th m~ridian time), Afarch ?'.-An auroral display 
was observed between 7:30 11. m. and 930 p. m. It l id the appeairtncr 
of a red tinted c!oud in tlw hearena about 10' to 20° above the hori- 
zon. St.rpamprs shot from the hody of the display toward,t.hc zenith 
reaching an altit.ude of zboiit -10' to 50'. 

Dallns, T u .  (90th meridiau time), M m h  7.-An aurora borealis, or 
northern light, was observed from 9:35 p. m. to about 10 p. m. The 
arch light wae red and first observed to the north-northeast near the 
horizon and appeared to spread upward and westward until it extended 
from northrest to northeast and was risible over an area of altitude or 
about 10' to 46'. Band-like streamers were obrrerved perpendicular 
to the arch. 

Fort Wcrth, Tex., March ;'.--"The aurora was noted between 9 aud 
10 p. m. local time. The color was generally deep red, and about half- 
way between horizon a.nd zenith. The width subtended an angle 
about 8 O  to IOo and the length about GOO. A pronounced vibratin 
motion was noticesble. Domestic animals became frightened and 
showed uneasiness, dogs trying to get into the house and whining. I' 

324 In 3!i" Y. Zut.--The 6 reports from this belt show 
that the aiiirora IW; it. rather bright red arch extending 
U I ~  to 30' above the northern Iiorizon, seen from 9:15 
to 10:30. At '.Pitylor. 'Yes.. however, the display was 
.c-isible .from about 7 1.1. 111. to 1 a. m. 

I:icbbro.y. Xks. (90th nii~irlian time\, &rdt :.--:in aurora borealis 
was observed froni 9::N p . n ~  M) 10:30 p. ni. Froin the accounts of thnw 
who saw the Iiheuomrnini it. nppenm t.hat the aurora wag visihle iu the 
north over an arc of almut 60" to an ahitude of about. SO', mid it W ~ H  of 
LL reddish tint. at. times rather bright. 

.11p*m, Trx. (Brenxter Countv), J h r h  ;.-From about 9:3!1 y. III. 
to 10:30. Queer red reflection in northeast (raqembling a. large lire), 
Haring up for about 10 minutes near 10 o'clock; covered arc of 0". 

Taylor, Tm. (90th meridian time), March ?'.-.An aurora borea,lis was 
observed on the night of the 7th. It was seen in the north from about 
7 p. m. to midnight. It had the appearance of a large and cliatant 
fire, having a yellowish hue. It extended about 22O above the Iiorizon. 
Telephone reports from -4mtin and points in this vicinity gmr infornia- 
tion of the appearance of this phenomenon throughout this .swtion. 

30' to a?'+" 37.  %at.-Five reports inchate that t.he 
character of the display WAS practically the sa.inc! RS 
in the next belt farther north. Even some streamers 
were seen a t  Winter Park, Fla. The c1ispla.j was ob- 
served venernlly from 9:X to 10, although a t  Bartow, 
Fla., i t  fasted till 11 1). 111. (90th mericliitii time). Long- 
distance telephone rc~mrnmiic.at~ioiis mere rlifirult from 
Tmipn,, Fla. 

Tl'intir l ' d .  Flit., .Xmh ;.--The aurora cif  March 7 way Been at 
Winter Park, Fla. (latitude allout 5'' 35' X.). It wm visible for a 
short t,imc IJI l l ) '  IWI WCII !)::W m d  10  p. m.. Oeiit.ra1 Standard Time. 
Those who ~ a w  it rlracribcd the sky as brilliant1)- read for perhaps 40" 
dong the 111.,rt~lierii horiznii. trit,li st.rea!iiers estmclinq halfway to the 
xcnith.--Frrinl. 1'. I l 7 ~ d i i t w ~ .  h i  Bvimr-r. A p r i l  79. I9lP, p q r  .I!%;. 

274" to 35' 11'. bt:-The 1 report from Miami. I%., is 
self-descrip the.  

X k i ,  Fki. (90th meridian t.ime), Mwch ;.-An auroia. the first of 
record a t  this station, occurred during the early part of the night of the 
7th-8th, being ohserved by many ersons between the hours of 9:15 
p. m. and 10 p. m. Descriptions %y eewral observers indicat.c? that 
the phenomenon appeared as a brilliant illumination of the norr.hern 
sky. the color being a dull red. The altitude of the crown above the 
north point of the horizon apparent.ly was between 15O aud 20'. The 
azimuth of the extremities is not known. 30 streamers or ban& were 
observed. 

where t T I  e aurora was seen as early as 7:30, the display 
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WOLFER PROVISIONAL SUN-SPOT RELATIVE NUMBERS.* 

The provisional relative sun-spot numbers given in 
Table 1 herewith are in continuation of the observed 
relative and the smoothed relatire sun-s ot numbers 
published in the REVIEW for July, 1915, 4 8  314. 

While these rovisional numbers are subject to sliuht 

described in the REVIEW for April, 1902, 30: 171, they 
are sufficiently accurate to show that at bhe crest of the 
maximum of 1917 the relative sun-spot number was in 
excess of 100, which is unusually higb.-Il. H.  Ii. 

revision, and P ater will be smoot.hed by the metKod 

I-!---LL- ! . L L.. !. - 8 - -  ' 1 . I . _  

1 Net Zelt 1915 32. 1% 364.508 ani1 lW6. 33: r?. 
1 T&. mi. se i t  i o i t ~ , ' ~ :  126, k: -1:1 and other.?. * Replacing data ih this REVIEW, Se!ikmbsr 1in11 l'h=rwubcr. 1!41S, 46: pp. w:; :11i-1 X I .  

Bun-spot numbers are determined by a somewhat arbitiarv rille, but 
they are approximately proportioned to the spot.ted arc3 the sun. 
One hundred as a sun-spot number correa ionds t,o about. one fire- 
hiindredth of the sun's \bible disk covered t y  spots.-Nrl. 0.f. !%c., 
$3, Apr. %5,1918. 
In reporting on the sun spots observed i n  the yvar 1918 Mr. Kvewhed. 

director of the Solar Physics Observatory, Koddkanal, remarks that 
the maxi~num spot activity of 1 he prevent cvcle t.ook I J ~ ~ W  diiring t.he 
second half of 1917 for both heruie heres.. This judgment may be 
accepted as correct, for though m u e  te:esitat.iun has keen felt in accept- 
ing thia w l y  date lest a secondary masinlam should occur after a 
temporary decline, m has happpenpd in prt'rioiis c~clce,  these circmu- 

stan.ceR do not Reem likely to occur. The date of the previous maxi- 
mum has been placed in  the e a r l y z r t  of the year 1906, thou h the 
sunspot activity of that year waa i erior to that of 1905 and of 1907 
Adopting these estimates aa correct, the length of the period just 
ended ia slightly ahove t.he average.-Nat.ure (London), June 12, 
1919. p .  :?91. 

# 

THE WEATHER DATA NEEDED BY ECLIPSE EXPEDITIONS. 

In spite of the fact that sonie of the observing stations 
for the total eclipse of May 29,1919, were in the equatorial 
rain belt,, satisfactory results have been obtained. 

''In connection with the coming solar eclipse of Sep- 
teniber 30, 3925, the path of t,ot.nlit8y of which crosses 
Mesico, Prof. W. W. Campbcll .renews a suggestion which 
has been made by Prof. Todd and other tistronornei3, viz, 
t>hat weather ohservations shuiild he math along the 
1)ro~pective shadow path for a few yea.1.s before a total 
eclipse, not only at  the season of the year in which the 
eclipse is t,o occur, but also at  the hour of the eclipse. 
'fie observations made at  the regular terni-liours at  
meteorological stations often give an entirely erroneous 
idea of the k i d  of weatlier l ibly to be encountered at 
the tinie of an eclipse. Prof. Ciiinpbell says that thc data 
sup lied to prospective ohserrei.s of the Russinii eclipse 
of A ugust 21, 1914, were based on observations made iu 
thc morning and evening, mtl g:ive fair promise of clear 
skies for the ereiit. After the eclipse parties reached 
Jiussia they were surprised to discover that while clear 
.:.eather was the rule in the ereiiirigs md moriihigs and at 
night, cloudiness generally premiled in t.he niidclle of the 
day, reaching its niasimuni a t  ahout the eclipse how. The 
Lick 0l)servatory would not huve sent an eclipse espedi- 
t.ion t.o Itussis if this condition had heen hiom.  * * * 
- 4 1 . i .  A i ~ i w . ~  N w  Y n & ,  .J.Ic):u 91, 1.91.9, id. ezx, p. 649. 

LAND A N D  SEA BREEZES IN THE V K I N I T Y  OF CORPUS CHRISTI BAY, TEX.* 

By c!. E. HECKATHOKN. O h a m w .  

! l h i v d :  \VvatJlrr I3 i lnw1,  Corpia Christ.i, Tox.,  5lny 17, 191!1.] 

RI'N(1PKIS. 

Cu 11s Christi Bay is almoet a land-locked hotly 4 1 f  sstrr,  20 mile> 
wide7)rom ea& to west and 16 miles from north to mith ant1 14 feed 
deep. The result of these phvsical factors i g  that Corpiis Christi Usy 
is conaiderably warmer than the Gulf of Mexico, 'snd, at night, vcq  
much warmer than the adjacent land .?.reap. I t  is situated eouth of the 
paths of HIQHB and LOWB so that its temperature and winds are little 
affected thereby. With cluch striking differences in  land. bay. and 
sea temperaturee it follom that the land and Rea hreezes present sn 
interesting study.--H. L. 

Corpus Christi Bay is an almost land-locked bod of 
water about 20 miles in length east and west by a i- out 
16 miles in width north and south and is far  enou h 
south (north latitude 27' 40' to 27" 56') so that t f e  

of the vicinity are not dominated 
and loa  pressure that cross the Vnited 

season (see fig. 1). It is sepa- 
of Mexico by Mustang Island, whic.11 

is auite narrow and is one of the chain of narrow- islands 
paralleling the Texas Coast. The bay has only two con- 
nections with the Gulf of Mexico, Corpus Chri$ti Pass at 
the south and hansas  Pass at the north end of Mustang 
Island. Both passes are quite narrow and Corpus 

feet; allowing Only Very lirmted m i n g  of the water 
n the bay With the water in the gulf. 

christi pass is having a depth Of less than For other reeent discussions of sea lmcres locsll on the coast of the United Ststrs 

1917 45: 345-346: andin"Certainchsrae~risti*loIthewinds'*t Mount Tarualpais,Collf,d 
see "Sea breeze on eastern Long Llmd by E Y.8lowea Monthly Weather Review 

Extending south-kby h. H. Wright, Ibld., 1916,~:  Q~.-EDITOR. 

ward from the east end of the bay is a lon narrow body 
of water, Lypna Madre, which has no ot  er connection 
with the Gul of Mexico escept at its sout.hern estremity, 
over one hundred miles south of Corpus Christi Bay. 
Laguna Madre is shallow, being less than 1 foot in depth 
in most places and only n few feet in dept-h in the deepest 
places. Extending northeastward from the northeas tern 
extremity of Corpus Christi Bay is Shoal l3a.y; a body of 
water similar to Laguna Madre. The Nueces River 
enters the western estremity of Corpus Christi Ray 
through Nueces Bay, which is also shallow;. permitt.in 
the water of the river to be affected by radiation so mucE 
before entering Corpus Christi Ba that it is near the 

Corpus Christi Bay. Corpus Christi Ray has an amraw 
dopth of about 14 feet a.iid is quite uniform in depk  
escept near the shores. 
In the summer season, owing to abiiost, unhiterru ted 

hisolation, ahnost coniplctc sqmration frou; t.he C'ru P f of 
3Iesir.o. and the relt~thcly high temperttturr of most of 
the wat.er enttwiig it., the water of ('orpus Christi Bay 
heconies much m-arnier thnn the water in the Ciiilf of 

temperature of the surrounding 9 and when it enters 

.. -_ . . . _. --. . _. _- ._ .... . - . .- . . 


